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6. NATURE AND EXTENT OF CONTAMINATION 

Nature and Extent 
of Contamination 

The sample collection methodology, number and depth of samples collected, and laboratory analyses 
performed on the samples are presented in Section 4. To assess the nature and extent of 
contamination at the site, the analytical results of various media-specific sampling are evaluated and 
interpreted in terms of concentration and spatial distribution. The media-specific evaluation of nature 
and extent of contamination, including results of all previous investigations, are presented in this 
section. Information presented in this section is from the following sources: 

1. Results of previous investigations- Technical Information Package (OHM/IT 2000) 

2. Results of the RSE field investigation 

The physical characteristics including surface features, site geology and hydrogeology presented in 
Section 5, provide the context for discussing the nature and extent of debris at the site. As presented 
previously, the site was historically used as a source of borrow material. Records indicate that some 
of the borrow pits and trenches were backfilled with construction debris and later covered with 5 feet 
or more of fill soil (IT/OHM 2000). Interviews with f9nner Station personnel indicate that 
CW!Sltuchon debris generated during the construction of the IDW manag~iD.ent "area afi'Ri>"si!;·r~as 
placed at AA 3. A review of topographical maps and the development of cross sections were 
conducted as part of the RSE work plan to estimate the lateral extent and depth of debris placement 
area. 

This exercise presumed that the entire difference (vertical depth) in ground surface elevation 
between the pre- and post-waste placement topographs was backfilled with construction debris. The 
estimated boundary limits was refined and confirmed as part of the RSE field exploratory trenching. 

Since the spatial chemical character of the debris that was placed at the site was not adequately 
characterized, samples were collected during RSE investigation from the following media: 

Air- To evaluate emissions from within the debris placement boundary 

Soil (during soil gas survey)- For human health and ERA purposes 

Soil gas from within the debris placement limits (soil gas survey) and along the perimeter of the 
debris (gas wells)- To characterize debris and evaluate landfill gas emissions 

Groundwater- To evaluate potential impact to groundwater due to leachate from the debris 

Sediment- To evaluate potential impact to the sediments of Agua Chinon Wash due to the debris 
that were placed at AA 3 

Surface water- To evaluate potential impact to the surface waters of Agua Chinon Wash due to the 
debris that were placed at AA 3 

6.1 PHYSICAL EXTENT OF DEBRIS PLACEMENT AREA 

The decision rule #1 of the RSE investigation indicated that if the debris placement boundary had not 
been adequately delineated previously, then additional trenching would be performed to defme the 
debris placement boundaries. 

The trenching activity was performed in March 2000 to confirm the results of the geophysical 
investigation and was not primarily conducted to delineate the extent of debris, even though few 
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trenches delineated the lateral boundaries. The physical characterization of the debris was performed 
to a depth of approximately 22 feet bgs during the previous investigation. The debris profile from 

"\_, these 18 trenches is presented in Table 3-3. The debris encountered include concrete, rubble, rebar, 
·"'-<;;~-;5 metallic debris, wood, plastic and asbestos pipes. ?nly one trench CH4:-<'entral _portion of the_ site at a 

'C:i..:S .. _· ·. depth of 7 feet bgs) out of 18 trenches had domestic refuse, such as milk contamers. Domestic refuse 

' 
~,::;::, ~d in any other trench. The waste profile of the March 2000 trenches is 

1 predominantly inert construction debris. 
"'-) 

As part of the RSE investigation, 12 trenches were excavated at the tentative waste placement 
boundary that was established by using the pre- and post-waste placement topographs (Section 3.6). 
The estimated depth of exploration and physical characterization was limited to the maximum reach 
of the backhoe approximately feet bgs). For exploration methodology and details, refer to 
Section 4.3. Figure - presents the trench ocations RSE investigation. Table 6-1 summarizes the 
trench details, including the dimensions and debris profile. The type of debris encountered is similar 
to the March 2000 trenching debris profile and includes wire, brick chips, asphalt, rebar, concrete 
rubble and gravel, metal pipes, spent sand bags and hardened gravel-concrete slurry. No domestic 
refuse was encountered in any of the I 2 RSE investigation trenches. Based on the defmition of inert 
waste in the State of California Public Resource Code Section PRC 48007 "inert waste" means 
rock, concrete, brick, sand, soil, and cured asphalt only", the debris encountered in AA3 site 
trenches would be classified as inert construction debris. 1 
Cross sectional maps developed using historical topographs 'ivere updated using data collected during 
trenching activities and are presented in Figures 6-1, 6-2, and 6-3. The depth of debris encountered in 
trenches during both the March 2000 and October 2002 trenching activities is also presented 
graphically on these cross sections, along with the existing soil cover depth. Figure 5-7 presents the 
site plan showing the locations of these cross sections. The estimated debris placement boundary is 
revised and presented on Figure 6-4. RSE trenching has confirmed that the initial demarcation of 
debris placement was fairly accurate, with the exception of one area near the southeast corner of the 
site where the boundary was revised inward. 

6.2 AIR SAMPLING RESULTS 

Air sampling was proposed for the site to assess the potential emissions from the surface of the 
debris and the potential impact of the waste emissions on the surrounding air quality. 

The air sampling methodology for the RSE investigation is presented in Section 4.5. Two types of air 
sampling were performed at AA 3. Sixteen ambient and integrated samples were collected during the 
RSE investigations, 7 ambient air samples (including 1 duplicate) and 9 integrated air samples 
(including 1 duplicate). The complete data sets for ambient and integrated air sampling are presented 
in Tables D-2 and D-4 of Appendix D. 

6.2.1 Ambient Air Sampling 

Ambient air samples were collected at three locations, designated A-1 through A-3 (Figure 4-2). 
Based on the wind directions recorded during the day, location A-1 was designated as the upwind 
location, while location A-3 was designated as the upwind location during the night. The wind rose 
diagram for the month of October 2002 is presented in Figure 4-2. Two sets of ambient air samples 
were collected from each location (12-hour sample collection each time, for a total of24 hours). 

Table 6-2 and Figure 6-5 present the summary of detected analytes. Data published by CARB for 
statewide landfill testing include median and maximum concentrations for 10 VOCs 
(1,1,1-trichloroethane, perchloroethylene, methylene chloride, benzene, trichloroethylene, carbon 
tetrachloride, chloroform, ethylene dichloride, vinyl chloride, ethylene dibromide) required by 
California law (CARB 1990). This data is based on results of landfill testing from 288 landfills at 
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Table 6-1: Details of October 2002 Trench Exploration- RSE Investigation 

First Horizontal Contact First Vertical Contact 
Trench Date of with Debris from End A with Debris 
number Trenching Description (feet) (feet bosl 
TR01-A-A' 10/22/2002 Total Depth - 12 feet bgs 25 feet toward center of 2 feet bgs 

Total Length- 150 feet 
site from End A 

TR02-A-A' 10/21/2002 Total Depth -10 feet bgs No debris encountered No debris encountered 

Total Length - 150 feet 
up to 150 feet toward the upto the maximum 
center of site from End A reach of the backhoe 

(1 0 feet bgs) 

TR03-A-A' 10/21/2002 Total Depth- 7 feet bgs 15 feet toward center of 4 feet bgs 

Total Length- 45 feet 
site from End A 

TR04-A-A' 10/21/2002 Total Depth - 1 0 feet bgs 30 feet toward center of 3 feet bgs 

Total Length - 45 feet 
site from End A 

TR05-A-A' 10/18/2002 Total Depth- 9 feet bgs Minor scattered debris till 0-5 feet bgs 

Total Length- 75 feet 
50 feet toward center of 
site from End A 

TR06-A-A' 10/08/2002 Total Depth - 8 feet bgs Minor scattered debris till 0-2 feet bgs 

Total Length - 60 feet 
55 feet toward center of 
site from End A 

TR07-A-A' 10/18/2002 Total Depth- 11 feet bgs 5 feet toward center of 0-2 feet bgs 

Total Length- 60 feet 
site from End A 

---·-·--- --- --

6-3 

Materials Found 

-c 

Nature and '---dnt 
of Contamination 

Traces of wire, brick chips and asphalt from 2 to 4 
feet bgs; No debris encountered from 4 feet to 12 
feet bgs. 

No odors recorded. 

-
No odors recorded. 

Concrete rubble with some granodiorite boulders 
up to 2.5 feet bgs, rebar and metal pipes. 

No odors recorded. 

Scattered debris, concrete, and asphalt from 3 to 
6 feet bgs; major concrete rubble with some 
metal, pipes, and asphalt from 6 to 10 feet bgs. 

No odors recorded. 

Scattered debris (wire, asphalt, and plastic) from 0 
to 5 feet bgs; major construction debris, mostly 
concrete rubble, asphalt, and concrete gravel 
slurry from 5 to 9 feet bgs. 

No odors recorded. 

Scattered construction debris with concrete 
asphalt, and PVC tubing from 0 feet to 6 feet bgs; 
Major debris, mostly concrete rubble, rebar, steel 
pipes, and asphalt from 6 feet to 8 feet bgs. 

No odors recorded. 

Gravel and cement slurry; traces of asphalt 
debris; from 5 to 9 feet bgs construction debris, 
mostly concrete, fence poles, wire, and plastic. 

No odors recorded. 
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Table 6-1: Details of October 2002 Trench Exploration- RSE Investigation 

First Horizontal Contact First Vertical Contact Trench Date of with Debris from End A with Debris number Trenching Description (feet) (feet bQs) 
TR08-A-A' 10/17/2002 Total Depth -10 feet bgs 45 feet toward center of 3 feet bgs 

Total Length - 60 feet 
site from End A 

TR09-A-A' 10/17/2002 Total Depth - 8 feet bgs 30 feet toward center of 3 feet bgs 
Total Length - 45 feet 

site from End A 

TR10-A-A' 10/17/2002 Total Depth -13 feet bgs 5 feet toward center of 5 feet bgs 
Total Length - 70 feet 

site from End A 

TR11-A-A' 10/22/2002 Total Depth- 8 feet bgs 5 feet toward center of 1 feet bgs 
Total Length- 75 feet 

site from End A 

TR12-A-A' 10/22/2002 Total Depth - 12 feet bgs 50 feet toward the center 2 feet bgs 
Total Length -150 feet 

of the site from End A 

6-4 

Materials Found 

Nature an~ ,. . ht 
of Contamination 

Traces of concrete and brick chips; major 
concrete debris with some asphalt and spent sand 
bags from 6 to 1 0 feet bgs. 

No odors recorded. 

Concrete and gravel slurry; major concrete debris 
from 6 to 8 feet bgs. 

No odors recorded. 

Scattered cobbles, traces of concrete debris, 
spent sand bags; major concrete debris with 
asphalt and some wood from 7 to 10 feet bgs. 

No odors recorded. 

Construction debris mostly asphalt, concrete, 
rebar, bricks, wire and gravel-concrete slurry from 
4 bgs to 8 feet bgs. 

No odors recorded. 

Traces of asphalt, brick debris, and concrete from 
2 bgs to 6 feet bgs. 

No odors recorded. 
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Table 6·2: Summary of Detected Analytes ~Ambient Air Sampling- RSE Investigation 

GARB Study 

Parameter 
VOCs (EPA Method T0-14) 
2-Butanone (MEK) 
Acetone 
Ethanol 
Methylene Chloride 
Toluene 
Fixed Gases (ASTM D-1946) 
Carbon Dioxide 
Methane 
Nitrogen 
Oxygen 

NOTES. 
ppbv = parts per billion (volume) 
%=percent 

Mediana 
(ppb,) 

NR 
NR 

NR 
1U 
NR 

NR 

NR 
NR 
NR 

VOCs = volatile organic compounds 
GARB ~ California Air Resources Board 

Maximums 
(ppb,) 

NR 
NR 
NR 

1,300 

NR 

NR 

NR 

N~_ 
~ 

Sample ID: LK001 LK002 
Location ID: AA3-A01 AA3-A02 

Sample Type: Regular Regular 
Sample Date: 10/9/2002 10/9/2002 

Units 
ppb, 3.4 u 3.4 u 
ppb, 5.8 12 
ppb, 3.4 u 3.4 u 
ppbv 1.3 1.4 
ppb, 0.84 u 0.84 u 

% 0.045 0.047 
% 0.00021 0.0002 
% 78 78 

~0--
22 22 

NR = not reported in referenced document. 
AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

LK003 
AA3-A03 
Regular 

10/9/2002 

3.4 u 
5.7 
3.4 u 
1.1 

0.84 u 

0.046 
0.00022 

78 
22 

~ U = indicates the analyte was not detected at or above the stated limit. 
VOC analytes (part of EPA Method T0·14 list) not shown in this table are below their respective reporting limits. 

a Data (median and maximum concentrations) published by CARS for statewide landfill testing for ten VOCs (CARS 1990). 

LK004 
AA3-A03 
Duplicate 
10/9/2002 

6.5 

9.6 
3.4 u 
0.9 

0.86 u 

0.047 

0.00022 
78 
22 

Values in bold indicate that the concentrations of that particular analyte has exceeded the median concentrations of the GARB study. 

LK014 LK015 LK016 
AA3-A01 AA3-A02 AA3-A03 
Regular Regular Regular 

10/9/2002 10/9/2002 10/9/2002 

3.4 u 3.6U 3.6 u 
7.5 6.2 7.8 
5.5 4 5.4 

0.98 1 1 
0.9 0.93 0.9U 

0.044 0.042 0.043 
0.0002 0.0002 0.0003 

80 80 80 
20 20 20 
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of Contamination 

which ambient air sampling was performed. Detected ambient air sample results from this RSE 
investigation were compared to the CARB median and maximum concentrations for ambient air 
sampling (Table 6-2). Table 6-3 presents the statistics of detected analytes and number of samples 
exceeding the CARB study median and maximum concentrations. 

Table 6-3: Statistics of Detected Analytes- Ambient Air Sampling- RSE Investigation 

Analyte 

UPWIND 

i Minjmum and i Frequency I Detections 
Number of . : Maximum i of i Above Median • 
Samples i Number of i Concentrations i Detection i Concentrations i 

Analyzed • i Detections i (ppbv) i (%} i of GARB Study i 

Detections 
Above 

Maximum 
Concentrations 
of GARB Study 

2-Butanone . 2 . 0 i . 0 . b . b 
~--···············-·-·-.............. ! .......... _ ..... --·······-·r---··-·········----·-r--·-··-···-··· .. ·-···--·· .. ····r·-····-········-··-···········r······-······-··-··-~:;·······--···-!-···----·---····-t;-············-.. ·· 

Acetone • 2 i 2 i 5.8 and 7.8 . 100 i . 

~::~~~~~~~=:=: .. :==::::~~~==:::r:=:~=~~:::::::::::r=:::::=§.:i:::===L=:::~g::==::F===::~:=·····-···r··----~::~~'-~:==:=:~~ 

:=~1~:!::=::=:: ... ;----------I~=:~_j=:·::~-~::::::::::::!:==:::~Q-~~::=~::::: . .I=~J~::::==::::==:=:~:~~~:.=:::::.;.----=::~~~'-~:==::=:::: 
Methane i 2 i 2 i 2100 and 3000 i 100 i b i b 

DOWNWIND 

_?.:.13.!!!~-~o_n._<?.__J__ _______ ~---···--_.J- --- ~-- ..... L ......... _..f!,.§ ............. , ........ .?.!l. ... -.. -·+-··-··-·---~---··-·····-··-..l.·-·········-··---~----···-····· 
Acetone : 5 i 5 i 5.7 and 12 i 100 i b i b 

··Eth~~~i-----·-·r·······---;;----···r·····-2------r··-·:;-;;·~;;-·;;:5···-r·--·-·-;;a··-··r-·--·--··;;·-----;··-·· ··- ----.-- - ----

---~~~~-:~~----r·-··-:···-···--r··-··--·-····-·-·:::::~:~;~:-~~::~:~-~~~;.=::I:··:::~:-···5~~:::::~I~::.-_:~~--~::::~.:~--
····-T··-~--··--······--··· ..... i ··-·-····--5·-·-···· 2 0 9-0 93 ' 40 . b ' b 
"" ..... <Cl . .'!~!l~---·-·---;---·-·-----···-···--····· ··---·--·······-··,··---· ........ : ............. .J ______________________ , _________________ J ________________________________ _ 

Methane i 5 5 i 2000-3000 i 1 00 · b i ' 
Notes: 
11 Number of samples analyzed for the specified analyte, including duplicates, if any. 
b Not established in the CARB Study (GARB 1990), therefore, no comparison was made. 

Composting activities that are conducted northwest of the AA 3 may also influence the ambient air 
results at the site. The results indicate that there is no significant difference between the upwind and 
downwind sample results since low levels of the same constituents (acetone, ethanol, methylene 
chloride, and methane) were detected at approximately the same concentrations at both upwind and 
downwind locations (Table 6-2). Low concentrations of 2-butanone and toluene were detected only 
in downwind samples. Methylene chloride was detected in all the upwind and downwind locations at 
concentrations exceeding only the CARB study median concentrations. Since methylene chloride 
was detected at 40 percent of the landfills tested and had the highest maximum level concentrations, 
the CARB study attributed these concentrations to possible contamination from extraneous sources 
or interference from common laboratory contaminants. The median and maximum concentrations for 
the other ambient air detected analytes (e.g., methane) were not established in the CARB study. 
Methane was detected at concentrations ranging from 2 to 3 ppmv. 

6.2.2 Integrated Surface Air Sampling Results 

Integrated surface sampling was performed in accordance with the SCAQMD guidance for waste 
sampling (SCAQMD 1989). Integrated surface air samples (IN-I through IN-8), were collected from 
Grids #I through #8 to assess potential emissions of VOCs and methane from the surface of the 
landfill (Figure 4-2). 
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All integrated air samples collected were sent to a fixed laboratory for VOC and fixed gas analysis, 
even though the work plan indicated that only samples that exceeded the field reading of 50 ppmv 
would be sent to the laboratory for analysis. None of the samples that were field screened exceeded 
the SCAQMD limit of 50 ppmv for total organic carbon. Methane was detected at concentrations 
ranging from 2 to 3 ppmv, similar to ambient air concentrations (Section 6.2.1). Table 6-4 and 
Figure 6-6 present the summarized results of detected analytes for integrated air sampling. Table 6-5 
presents the statistics on the detected analytes of integrate air sampling, along with the comparison to 
CARB study integrated air sampling results. 

Detected analytes included low levels of 2-propanol, acetone, benzene, ethanol, m,p-xylenes, 
methylene chloride, and toluene. Data published by CARB for statewide landfill testing include 
median and maximum concentrations for methane and 10 VOCs (1,1,1-trichloroethane, 
perchloroethylene, methylene chloride, benzene, trichloroethylene, carbon tetrachloride, chloroform, 
ethylene dichloride, vinyl chloride, ethylene dibromide) required by California law (CARB 1990). 
These data are based on results of landfill testing from 251 landfills at which integrated air sampling 
was performed. Integrated samples from these landfills were analyzed for methane and I 0 specified 
VOC contaminants. Detected sample results from this investigation were compared to the CARB 
median and maximum concentrations for integrated sampling (Table 6-4). Benzene, methylene 
chloride, and methane exceeded the median concentrations in I 00 percent, 78 percent, and 63 
percent of the integrated air samples analyzed, respectively; no detected chemicals exceed the CARB 
maximum concentrations. 

6.2.3 Summary of Air Sampling Results 

The results presented in Table 6-3 for ambient air samples indicate that both the upwind and 
downwind locations had I 00 percent detections of same analytes (methylene chloride, acetone, and 
methane). Only downwind samples had low levels of detections of 2-butanone (6.5 part per billion 
[ppbv]), ethanol (4 and 5.5 ppbv), and toluene (0.9 and 0.93 ppbv). Methylene chloride, acetone and 
2-butanone are common laboratory contaminants. Integrated air sampling results presented in 
Table 6-5 indicate that with the exception of low levels of 2-proponol (6 ppbv), benzene (3.7 to 
43 ppbv), and m,p-xylene (1.5 to 2.7 ppbv), the same detected constituents of integrated air samples 
were also detected in ambient air samples, including methane. In addition, as described below in 
Section 6.3, no VOCs were detected in any ofthe soil gas samples collected from within the debris 
placement boundary. These results show that the integrated air samples are not influenced by debris 
placed at the site and the results are relatively consistent with the ambient air samples. 

6.3 SOIL GAS SAMPLING RESULTS 

Figure 4-1 illustrates the soil gas sampling locations arranged in a grid pattern at the centers of 
thirty-three, 100- by 100-foot grids. Shallow and subsurface soil gas sampling was conducted across 
AA 3 to characterize soil vapors within the debris placement area, to determine whether soil hot 
spots are present, and to check for the necessity of a landfill gas collection system for the site. 
Results from this survey were used in evaluating the nature and extent of contamination in soil gas 
media, if any, as it related to the DQO decisions #5 and #6. 

Chemical characterization of the debris within the waste placement boundary using soil gas 
collection and analysis was not performed during previous investigations. In order to adequately 
answer the RSE decision questions, a soil gas survey was conducted at AA 3. Soil gas sampling 
proceeded at I 0-foot intervals starting at 5 feet bgs and continued until the soil gas sample collected 
at preceding depth had no VOC detection (based on mobile laboratory results). However, soil gas 
samples were collected from 15 feet bgs at all locations irrespective of detection at 5 feet depth. The (. 
soil vapor samples collected at a depth of 5 feet were designated as shallow soil vapor samples and 
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Table 6-4: f of! 

VOCs H0-14) 

Acetone 
Benzene 
Ethanol 

Fixed Gases (ASTM D-1946) 
Carbon Dioxide 
Methane 

/-~ .. 

s -lnte rated Air Sampling- RSE Invest! atlon 
l Sample 10: LK005 LK006 LK007 LK013 

CARS Study Location 10: AA~-11\1(.;01 AA~-11\l(.;n? AA~-

Median• I Maximum• II Sample Type: Regular 
{PPbv) (ppbv) Sample Date: 10'"'"'""" 

Units 

Regular 
10/9/2002 

J 

~gular Regular I_ R_El!gLJlar 

NR I NR II ppb, I 16 I -13 I 5.3 I 6.4 I 8.8 I 13 I _!.Q.__I_ - 9.4 I_ 10 
2u I 120 II ppb, I 6 I s.4 I 3.7 I 1 I 15 I 43 I 42 I 33 L 25 
NR=! NR II- ppl:l; I 5.1 I 6.6 I 3.8 u I 6.6 I 4.5 I 7.1 I 6.2 I 5.4 I 12 _N_R~L ppb,_. 2.7 . 1.5 0.96 U 1.2 U 1.8 2.4 1.7 1.6 1.9 
1U I 3,200 II ppb, I 1.1 I 1.3 I 1.2 I 1.2U I 1 I 1.4 I 1.2 I 1.4 I 1.1 u NR NR ppb, 3.6 1.8 0.96 U 1.2 U 2.2 2.7 2.2 1.7 2.5 

NR I NR II % I 0.047 I 0.046 I 0.044 I 0.045 I 0.048 I 0.045 I 0.044 I NA I 0.042 I II % I 0.0003 \ 0.00022 u \ 0.00025 \ 0.00024 u \ 0.0002 u \ 0.00021 u \ 0.0002 \ NA \ 0,00024 
2.6 I 130,000 II ppb; I 3000 I 2200 u I 2500 I 2400 u I 2000 I 2100 u I 2200 I NA I 2400 

Nitrogen _II NR I NR -11 ~~- I 78 I 78 I 79 I 79 I 79 I 78 I 78 I--NA I 80 Oxy~~n __j NR NR r==:!o 22 22 21 21 21 22 22 NAf 20 
NOTES: 
ppb._ = parts per billion (volume) 
%=percent 
VOCs = volatile organic compounds 
CARS - California Air Resources Board 

NR = not reported in referenced document. 
AA.3 = Anomaly Area 3 
RSE = Removal Sile Evaluation 
- = Not applicable 

U = indicates the analyte was not detected at or above the stated limit. 
NA = Due to laboratory error, the canister containing sample LK012 was inadvertently evacuated prior to final analysis. 
VOC analytes (part of EPA Method T0-14 Jist) not shown in this table are below their respective reporting limits. 

• Data (median and maximum concentrations} published by CARS for statewide landfill testing for ten VOCs and methane (CARS 1990). 
Values in bold indicate that the respective analytes have exceeded the CARB study median concentrations for Integrated air sampling. 
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Table 6-5: Statistics of Detected Analytes- Integrated Air Sampling- RSE Investigation 

I I I Minimum and I Frequency I Detections D~~~~~ns 
! Number of ! : Maximum ! of : Above Median . Maximum 
! Samples ! Number of ! Concentrations ! Detection ! Concentrations ! Concentrations 

Analyte ! Analyzed' ! Detections i (ppbv) (%) ! of CARS Study i of CARS Study 

.... ?.:r:!.eP..''.'.'S?.L ..... _ .. ..L -··-~·---..! ...... L ___ J ............... ?. ....... - .L-.. -~.t_. __ J.. ............... :~.·------·J··---····--:"--·--·····---·· 
Acetone ! 9 ! 9 ! 5.3-16 ! 100 : • ! _b 

--·······----····-·········-·······-·-······i-----·-··--······t·····----·-····"'"''•'"i"'''''''''''''''"'''--·····-··-··----?--·····-························t-·· .. -········--b--···-·······-t---·-·-.. ·t;··--···-.. ··---
.. E.l.~'.';<.e..'.'~........ ···-··-···--·i··-··-·····f'---··-··-- .............. \l ..•... -l-.-~.,.?. .. ::.1.L .... ! ......... J.9.Q ........ i ·-·--·_:··-······-·--··i·----·····.:-·--·----···-· 

Ethanol ! 9 8 ! 4.5- 12 ! 89 • i _b 

::~;P.;;;;;~~~=:=::::]:=:=:g~··- z. ..... -~1==.~~5.:;:?.::?.:=~~I::::_ ... zs:__ • ·-::=:::::::::::::=::::".~~::=:::=::: 
.• ~".!~Y.I".'.'"..g~l".f.i.cJ.". .•.. : .. --···.9 ?.._ . .. .j ......... 1JJ. .. :: ... t1 ......... j_ ....... .?.?. .............. ·---- ........ 7. .. ·-···········l-·--·····-··Q___ ·-- ·-

Toluene i 9 7 i 1.7-3.6 i 78 Y i _b 
-;;;~ih,;~·~-··-······· ···-··-····-······-s···-- ··············;;·-·---,---2oa··=3oo-·-. --·-·····;;:;······-·-··· --·····--·······;;:-·····-· r----·--0·-·········· 
Notes: 
a Number of samples analyzed for the specified analyte, including duplicates, if any. 
• Not established in the CARS Study (CARS 1990), therefore, no comparison was made. 

samples collected deeper than 5 feet were designated as subsurface soil gas samples. With the 
exception of one location (HAO!l) where a 25-foot deep vapor sample was collected due to the 
presence of elevated methane at 15 feet, sampling at all other locations terminated at 15 feet bgs. 
Details of the soil gas survey, including the soil gas survey report, are presented in Appendix E. 

Since none of the 76 soil gas samples (centers of 100- by 100-foot grids) exceeded the hot spot VOC 
threshold concentration of 300 J.lg/L, no additional sampling locations at centers of a 50- by 50-foot 
grid were required. 

6.3.1 Shallow Soil Gas Sampling Results 

Thirty-three samples were collected at depths of 5 feet from the site and analyzed in the field by a 
mobile analytical laboratory for VOCs (EPA Method 8260). As per the RSE work plan, 
approximately I 0 percent of soil gas samples were to be sent to the laboratory for fixed gas analysis 
based on the field screening results. Since none of the shallow soil gas results showed indications of 
methane, none of the samples were sent to the laboratory. 

Table E-2 of Appendix E presents the complete data sets for the shallow soil gas samples. Table 6-6 
presents the field screening results for shallow soil gas samples. None of the 51 target VOCs and 
methane (field monitoring data) were detected in any of the shallow soil gas samples. Therefore, it 
can be concluded that at shallow depths of 5 feet bgs, no hot spots of landfill gases were found that 
would be indicative of principal threat waste as defined by EPA (199lc). 

6.3.2 Subsurface Soil Gas Sampling Results 

Forty-two samples collected at a depth of 15 feet (including 9 duplicate samples) plus one 25-feet 
soil gas sample) were analyzed in the field by a mobile analytical laboratory for VOCs (EPA Method 
8260). Per the requirements of the BCT, nine samples, including one duplicate sample were sent to 
the fixed laboratory for methane analysis using ASlM D-1946, in addition to field screening for 
fixed gases. The samples selected for laboratory fixed gas analysis were based on the results of the 
field screening. Table 6-7 presents the field screening results for subsurface soil gas samples and 
Figure 6-7 presents the spatial distribution of methane in subsurface soil gas (field screening results). 
Field screening results showed non-detect methane concentrations at 25 of 33 sampling locations, 
with detected concentrations (in 12 samples at 8 locations) ranging from 6,000 ppmv (HA26 and 
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HA29) to 230,000 ppmv (HA18). The eight locations with detectable methane concentrations were 
confined to the central portion of the site, with only three central locations (HA16, HA18, and 
HA21) exceeding the Title 27 CCR stipulated LEL of50,000 ppmv for methane (Figure 6-7). These 
results indicate that subsurface methane is confined to the central portion of the site and is not 
migrating. 

Table E-4 of Appendix E presents the complete data sets for subsurface soil gas samples. Since none 
of the samples analyzed for 51 VOC analytes had detected concentrations, Table 6-8 presents only 
the summarized results of the laboratory fixed gas analysis. 

The subsurface methane concentrations (laboratory results) ranged from 8.3 ppmv at location HA32 
to 130,000 ppmv at location HA21. The field screening results at these locations are 0 ppmv and 
133,000 ppmv, respectively. Locations HA14, HA18 and HA21 had methane field screening results 
exceeding the Title 27 CCR stipulated LEL for methane (5 % or 50,000 ppmv for soil vapor). It 
should be noted that all the 51 VOC analytes analyzed as part of the EPA Method 8260 analysis for 
these samples had non-detect concentrations. 

Carbon monoxide was detected in one of the nine analyzed samples at a concentration of 20 ppmv 
(HA07). No gas hot spots (exceeding total VOC threshold concentration of 300 J.Lg/L) were found 
that would be indicative of principal threat waste defined by EPA (1991 c). 

6.3.3 Perimeter Soil Gas Sampling 

Perimeter soil vapor sampling was conducted to verifY whether soil vapor is migrating to and beyond 
the boundaries of the debris. This perimeter vapor sampling results along with the results of the 
subsurface soil gas survey within the limits of debris placement area assists in resolving the RSE 
DQO project decision #6. 

Existing vapor wells are single wells screened from 15 to 20 feet bgs (PZ3), 17 to 22 feet bgs (PZl), 
and 25 to 30 feet bgs (PZ2). Based on the estimated vertical extent of debris placement area, and for 
the purposes of discussion, the soil gas results from these existing wells will be evaluated as deep 
zone soil gas results. Newly installed wells (PG 1 through PG3) are triple nested wells screened to 
coincide with the shallow zone (5 to 7 feet bgs), intermediate zone (14 to 16 feet bgs), and the zone 
at or near the greatest depth of the debris (20 to 22 feet bgs) at each location. These screened 
intervals assist in evaluating whether there are soil gas emissions from these zones. 

6.3.3. 1 ROUND 1 

The December 2002 soil gas sampling event represents the first of four quarterly sampling events as 
proposed in the work plan. Samples were screened for VOC concentrations with a FID and fiXed gas 
monitor, and these field measurements are presented in Table 6-9. Table 2 in Appendix F presents 
the complete data sets for Round 1 perimeter soil gas samples. Table 6-10 presents the summarized 
detected results for the Round 1 perimeter soil gas samples collected as part of this RSE 
investigation. Figure 6-8 shows the spatial extent of perimeter soil gas analyte detections. Table 6-11 
presents the statistics of detected analytes in the Round 1 perimeter soil gas samples. 

Most of the detected analytes were below 1 J.Lg/L, with the exception oftetrahydrofuran, 2-butanone, 
and acetone. All the maximum concentrations for the analytes cited above were from samples LK276 
and LK277 (duplicate) collected from the intermediate zone (screened from 14- 16 feet bgs) at well 
PG3. The tetrahydrofuran and 2-butanone concentrations seem to be contributions from well 
construction materials used to install the vapor wells. Section 6.3.2 presents the subsurface soil gas 
sampling (soil gas survey) results from within the debris placement area. None of the subsurface soil 
gas samples collected as part of the soil gas survey at 15 feet bgs, particularly HA09 and HA13, 
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located less than 50 feet from vapor well PG3, had detectable concentrations of VOCs or methane. 
This suggests that the concentrations of these analytes in the intermediate zone at PG3 were not due 
to contributions from the AA 3 subsurface. 

Table 6-6: Summary of Field Screening Results- Shallow Soil Gas (5 feet bgs) Survey- RSE 
lnvesti ation 

! 
. I 

Location Sample 1 i 
ID ID I Sample Date , 

I 
HA01 LK018 I 101912002 

HA02 LK021 I 1 019/2002 I 
LK024 I ' I 

HA03 10/9/2002 I 

HA04 I LK027 I 10/9/2002 

HA05 LK030 I 10/9/2002 I 
I 

HA06 I LK033 I 10/9/2002 

HA07 ' LK036 I 10/10/2002 I 
HA08 LK039 _L 10/10/2002 I 
HA09 LK042 I 1 0/1 0/2002 

HA10 ' 
LK048 I 1 0/1 0/2002 

HA11 LK048 I 10/10/2002 i 
HA12 I LK051 t 10/11/2002 I 
HA13 LK054 I 10/10/2002 I 
HA14 LK057 I 10/11/2002 

' 
LK060 I I HA15 10/11/2002 

! 
Methane I 

(%) 
I 0.0 ' 

00 i 
0.0 I 
0.0 I 
0.0 i 
0.0 I 
0.0 I 
0.0 I 
0.0 I 
0.0 I 
0.0 I 
0.0 I 

' 0.0 I 
0.0 I 
0.0 I 

HA16 I LK063 I 10/11/2002 I 0 0 

HA17 I LK066 I 10/11/2002 I 0.0 I ' 
HA18 LK069 I 10/11/2002 I 0.0 I 
HA19 LK072 I 10/11/2002 I 0.0 i 
HA20 I LK075 I 10114/2002 I 0 0 

' i HA21 LK078 I 1 0/14/2002 I 0.0 

HA22 LK081 I 10/14/2002 I 0.0 I 
HA23 I LK084 I 1 0/14/2002 i 0.0 I 

' I I HA24 LK087 I 10/14/2002 I 0.0 
I 

HA25 I LK090 I 10/14/2002 0.0 

HA26 I LK093 I 10/14/2002 0.0 

HA27 LK096 10/14/2002 0.0 

HA28 10/15/2002 0.0 

HA29 10/15/2002 0.0 

HA30 10/15/2002 0.0 

HA31 10/15/2002 0.0 

HA32 10/15/2002 0.0 

HA33 10/15/2002 0.0 

Carbon Dioxide I Oxygen I 
(%) I (%) I 

I . 
2.6 I 18.2 I 
3 4 ! 11 1 I ' 
4.5 I I 16.1 

0.0 I 20.9 I 
0.6 19.7 I 
2.0 18.5 I 
1.3 18.9 

1.4 
I 

18.4 I 
' I 0.0 I 20.3 

0.9 19.4 

1.0 19.4 

3.2 I 16.7 I 

I I 0.9 19.3 

0.0 I 20.6 I 
1.0 i 19.3 i 

' 
04 I 19 o I 
0.5 20.1 

16.3 2.9 

0.8 19.4 I 
24 1 113 I 
3.2 13.7 I 
1.9 ' 18.4 I 
2.4 18.0 

0.3 18.6 

0.1 20.3 

6.8 13.8 

8.5 10.9 

5.9 13.4 

6.3 14.3 

5.4 

1.6 

7.9 

4.5 

6-25 

Lower 
Explosive 
Limit(%) 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

II Flame Ionization 
Detector Reading 

(ppm) 

i 1.2 

I 55 
I 
I 0.0 
I 
I 0.0 

0.0 

! 0.7 

1.8 

I 0.0 

I 0.0 

0.0 

0.0 

0.0 

I 0.0 

I 0.0 

4.2 
I 

' 00 

I 0.0 

I 0.0 

I 0.0 
' 
I 1 4 

I 0.0 

I NA 

! NA 

I 0.0 

0.0 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 
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Table 6-7: Summary of Field Screening Results- Subsurface Soil Gas (15 feet bgs) Survey- RSE 
Investigation 

I i I 
Location I I ! 
ID ;Sample IDI Sample Date i 
HA01 I LK01 9 I 10/9/2002 I 
HA02 LK022 i 1 01912002 I 
HA03 I LK025 I 1 0/9/2002 ! 
HA04 I LK028 

I 
1019/2002 I 

HA05 I LK031 I 10/9/2002 

HA06 LK034 I 10/9/2002 I 
HA07 LK037 I 1011 o12oo2 I 
HA08 I LK040 I 1 0/1 0/2002 

HA09 I LK043 I 1 0/1012002 i 
HA10 LK046 I 1 o11 o12oo2 I 

Methane 
(%) 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 I 
HA11 LK049 I 1 0/1012002 I 1.4 

HA11 LK129 I 10/10/2002 I 0 1 

HA12 I LK052 
I 

1 o11112oo2 I 0.0 ! 

HA12 I LK121 10/11/2002 0.0 

HA13 I LK055 1011 o12oo2 I 0.0 

HA13 I LK120 10/10/2002 0.0 

HA14 I LK058 I 10/11/2002 15.7 

HA15 I LK061 I 10/11/2002 I 0 0 I 
HA16 I LK064 I 1 011112002 0.0 

HA17 I LK067 I 10/11/2002 0.0 

HA18 i LK070 . 1011112oo2 I 23.0 

HA18 I LK122 I 1011112oo2 I 23.0 

HA19 I LK073 
I 

10/11/2002 0.0 I 
HA20 I LK076 I 10/14/2002 0.0 

HA21 I LK079 1 o11412oo2 I 13.3 
I LK082 1 o11412oo2 I 0.0 HA22 I 

HA23 I LK085 10/14/2002 0.0 

HA23 I LK123 I 10/14/2002 I 0 0 

HA24 I LK088 1 o11412oo2 I 0.0 

HA25 LK091 11 o11412oo2 I 1.0 

HA25 LK125 I 1 0/14/2002 I 1.0 

HA26 LK094 I 1 o11412oo2 I 0.6 

HA26 I LK138 I 1 o11412oo2 I 0.6 

HA27 LK097 1 o11412oo2 I 0.0 
' 1 o11412oo2 I HA27 I LK124 0.0 

HA28 LK100 1 o11512oo2 I 0.0 

HA29 LK029 I 1 0/15/2002 I 0.6 

HA30 LK106 I 10/15/2002 I 0.8 

HA31 LK109 I 10/15/2002 I 0.0 

HA31 LK 126 I 1 0/15/2002 I 0.0 

I
I Carbon Dioxide I 

(%) i 

i 6.3 I 
I o3 
I I I 11.8 

I 6.6 I 
I 

i 0.9 I 
I I 

4.9 I 
I 

17.0 I I 

I 4.3 I 
I ' 1.9 ! 

I ' 30.7 ! 
27.1 

1 8 

I 9.1 I 
I 

9.1 I 
9.5 I 

I 9.5 I 
' 32.0 1 

' 00 

I 7.7 

I 0.0 
I 37.8 

39.8 ' 
7.5 I 

I 3.9 I 
14.2 

i 8.3 
I 
I 

9.9 I 
99 

I 6.4 i 
I 9.4 I 
I 4.4 I 
! 1.9 I 
I 1.9 ! 
I 4.9 I 
I 4.9 I 
I 0.0 i 

11.6 

5.9 

11.1 

11.1 

6-26 

Oxygen 
(%) 

14.7 

201 

9.7 

13.6 

19.5 

17.0 

2.0 

14.9 

18.5 

2.8 

1.8 

18 7 

5.7 

5.7 

10.9 

10.9 

0.6 

206 

12.5 

20.7 

0.3 

0.3 

12.0 

15.3 

0.7 

0.4 

5.6 

56 

11.5 

0.3 

0.3 

0.3 

0.3 

11.1 

11.1 

19.1 

0.4 

1.9 

I I Flame Ionization 

I
I Lower Explosive Detector Reading 

Limit(%) I (ppm) 

! o.o 1 1.4 
I 0 0 I 18 2 

I I 
0.0 I 20.0 

I 0.0 I 3.0 

I 0.0 0.0 

I 0.0 i 0.0 

I 0.0 I 1.0 

I 0.0 3.1 
I 
' 0.0 0.0 
I 
I 0.0 1,700.0 

' 28.0 >2,000 

00 3500 

0.0 I 0.0 

0.0 0.0 

0.0 0.0 

I 0.0 I 0.0 

316.0 >2,000 

00 200 

0.0 I 2.0 
I 

0.0 
I 

120.0 I I 
460.0 I >2,000 

I 
I 460.0 I >2,000 

I I 0.0 ' 6.9 

0.0 I 13.0 

268.0 I >2,000 
I ' NA I 0.0 I 

I 0.0 I NA 

' 00 NA 
' I I 0.0 0.0 

I 20.0 I 980.0 

I 20.0 I 980.0 

12.0 I 800.0 

I 12.0 I 800.0 

0.0 I 1,460.0 

0.0 I 1,460.0 

I 0.0 I 250.0 
' 

12.0 680.0 

16.0 >2,000 

0.0 0.0 

0.0 0.0 
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Table 6-7: Summary of Field Screening Results- Subsurface Soil Gas (15 feet bgs) Survey- RSE 
Investigation 

, I I I , i 

Location I I I I Flame Ionization 
Methane I Carbon Dioxide I Oxygen Lower Explosive Detector Reading 

ID SamEie IDI SamEie Date! (%) (%) I (%) Limit(%) (EEm) 

HA32 I LK112 I 1 o11512oo2 I 0.0 I 19.9 1.8 0.0 I 0.0 

i 
I 

HA33 LK115 10/15/2002 0.0 8.6 11.3 0.0 I 7.0 

HA33 LK127 10/15/2002 0.0 8.6 11.3 0.0 7.0 

All samples collected from the shallow zone (screened from 5 to 7 feet bgs) had less than I fig/L of 
detected VOC concentrations, with the exception of LK275, which had tetrahydrofuran 
concentrations of 26.98 flg/L. Similarly, all samples collected from the deep zone (screened from 20 
to 22 feet bgs) had less than I fig/L of detected VOC concentrations, with the exception ofLK274, 
which had tetrahydrofuran concentrations of 12.89 fig/L. With the exception of tetrahydrofuran, 
2-butanone, and acetone, there are no other detections of any of the other compounds greater than I 
flg/L in samples collected from shallow, intermediate, and deep zones along the site perimeter. It 
should be noted that, as described above in Section 6.3.1, no VOCs were detected in any of the 
shallow soil gas samples collected from within the debris placement boundary. These results indicate 
that the debris placed at the site is not impacting perimeter soil gas in the shallow zone. 

Methane was not detected in any of the 14 samples collected from these wells and analyzed in the 
laboratory. Title 27 CCR stipulates that methane concentrations migrating from the landfill should 
not exceed the LEL in air at the site property boundary (LEL for methane - 5 percent by volume or 
50,000 ppmv for soil vapor). 

Two rounds (4 November 1999 and 24 July 2000) of perimeter soil gas samples were collected from 
PZI through PZ3 as part of previous investigations. The summary of results from previous 
investigations is presented in Table 3-3 of this report. A few analytes such as ethanol, 2-propanol, 
hexane, and tetrabydrofuran were not analyzed in the previous investigations. However, all the 
detected concentrations from previous investigations were less than I flg/L, and are consistent with 
the results ofRSE investigation. 

6.3.3.2 ROUND 2 

Second round of perimeter soil gas sampling was conducted on 20 and 21 March 2003. Fifteen soil 
gas samples (including three duplicate samples) were collected from twelve perimeter soil gas wells. 
Samples were screened for VOC concentrations with a FID and fixed gas monitor, and these field 
measurements are presented in Table 6-12. These soil gas samples were also sent to a fixed 
laboratory for VOC and fixed gas analysis. Table F-3 in Appendix F presents the complete data set 
for Round 2 perimeter soil gas samples. Table 6-13 presents the summarized detected results for the 
Round 2 perimeter soil gas samples. Consistent with Round I, methane was not detected in any of 
the Round 2 samples analyzed in the field and was detected in only 1 of the 14 soil gas samples that 
were analyzed in the laboratory at a very low concentration of 1.9 ppmv. The relatively higher 
concentrations of VOCs detected in Round 1 were reduced significantly during Round 2 sampling. 
The maximum concentration of tetrabydrofuran detected in well PG3 reduced from Round I 
(74 fig/L) to Round 2 (3.896 f!g/L) soil gas sampling. 

6.3.3.3 ROUND 3 

None of the Round 3 perimeter soil gas samples were sent to a fixed laboratory since none of the soil 
gas samples exceeded the 25 ppmv FID field instrument reading. This requirement was stated in 
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Section A-2.2.3.2 of the RSE work plan. The RSE SAP states that after two rounds of sampling, only 
those samples with FID readings above 25 ppmv will be sent to a fixed laboratory. Field screening 
measurements of Round 3 soil gas samples (using a FID and fixed gas monitor) are presented in 
Table 6-14. Consistent with the previous two Rounds, methane was not detected in any of the 
Round 3 samples. 

6.3.4 Summary of Nature and Extent of Chemical Contamination- Subsurface Soil Gas 

None of the 33 shallow soil gas samples collected from within the debris placement boundary, as 
part of the soil gas survey, had detected concentrations of 51 VOC analytes and methane. Similarly, 
none of the 43 subsurface soil gas samples (also collected from within the debris placement 
boundary as part of the soil gas survey) had any detections of 51 VOC analytes. However, the field 
screening results for the subsurface soil gas samples showed non-detect methane concentrations at 25 
of 33 sampling locations, with detected concentrations (at 8 locations) ranging from 6,000 ppmv to 
230,000 ppmv. The eight locations with detectable methane concentrations were confmed to the 
central portion of the site, with only three central sampling locations (out of 33 total locations) 
exceeding the Title 27 CCR stipulated LEL of 50,000 ppmv for methane. No methane was detected 
in any of the perimeter soil gas wells during three rounds of sampling. The detection of several 
VOCs in the perimeter soil vapor wells was inconsistent with the non-detect VOC results in all of the 
shallow and subsurface soil gas samples collected from within the debris placement boundary. 

These results support the initial premise that only inert construction related debris were placed at 
AA 3. The results indicate that subsurface methane is vertically confmed to the subsurface (deeper 
than 5 feet) and laterally confined to the central portion of the debris placement boundary, and is not 
migrating. The non-detect VOC results in all 76 shallow and subsurface soil gas samples also 
indicate that the debris placed at AA 3 is not impacting the perimeter soil gas, i.e., there are no VOCs 

~ ~ 1 associated with the site. The concentrations, frequency of detection and spatial extent of soil gas f"\ constituents indicate that the installation of a landfill gas collection system at AA 3 is not warranted. 

Y.~ ~ 6.4 SOIL SAMPLING RESULTS 

~ ~ To support the RSE DQO project decision #3, surface soil samples were collected to evaluate the 
risk at the site. 

\t For the purposes of RSE investigation, surface soil samples were defined as samples collected from 
)[\\ 0 to 1 feet bgs and subsurface soil samples were defmed as samples collected from depths greater 
r \ \J than 1 foot bgs to maximum depth of debris placement (35 feet bgs). However, for the purposes of 

r 
evaluating human health risk, surface samples are defmed as ranging ... ..from 0 to 1 feet ~ and 

.)( subsurface sam les om de ths eater than 1 to 10 feet bgs. 

Extensive subsurface soil samples (greater than 1 feet bgs and ranging between 4 to 3 5 feet bgs) 
were collected from the exploratory trenches (Section 3.5, and Tables 3-3 and 3- uring the 
previOus investigation. There ore, a data set necess matmg risk due to subsurface 
contamination was available. In addition, as part of the RSE investigation, provisions to collect 
subsurface soil samples were made in the sampling design. It was proposed that subsurface soil 
sample to 9 feet bgs) would be collected only if the soil vapor sample at the 5-foot depth had 
detected concentratiOns of target ana , · · mue at 
intervals to the base of the flU. Since none of the shallow soil vapor samples from all 33 locations 
had detected concentrations of target analytes, soil samples from greater depths were not collected. 
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Parameter" 
(ASTM 

U = indicates the analyte was not detected at or above the stated limit. 
LEL = lower explosive limit 
%=percent 
VOCs =volatile organic compounds 
AA3 =Anomaly Area 3 
RSE = Removal Site Evaluation 

& a Based on the field screening results of the gas monitor, 10% of soil gas samples (9 samples) were analyzed for fixed gases. 
~ 

'All subsurface soil gas samples were analyzed for VOCs in a mobile laboratory. However, all were below their respective 
reporting limits and are not presented in this summary table. 

Methane concentration in bold indicates that ·,t has exceeded the LEL threshold limit of 5 %. 
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Table 6-9: Summary of Field Screening Results- Perimeter Soil Gas Sampling- Round 1 RSE 
Investigation 

WeiiiD 
I Lower Explosive Limit I Flame Ionization 

% Detector Readin m 

PZ1 LK266 0.0 2.5 17.4 I 0.0 I 0.0 

PZ1 LK277 0.0 2.5 17.4 I 0.0 I 0.0 I 

PZ2 LK265 00 27 17 5 I 00 I 00 

l ' I I i I PZ3 LK268 0.0 3.8 16.2 0.0 0.0 

PG1S I LK269 0.0 I 1.0 I 19.2 I 0.0 I 0.0 

PG1M I LK270 0.0 I 1.7 I 18.6 I 0.0 I 0.0 I I I 

PG1D I LK271 i 0.0 1.6 I 18.1 0.0 I 0.0 

PG2S I LK272 I 0.0 0.6 I 18.9 0.0 0.0 

PG2M LK273 ' 0.0 1.1 18.3 0.0 0.0 

PG2D LK274 0.0 2.0 17.5 0.0 0.0 

PG3S 0.0 0.3 19.3 0.0 5.0 

PG3M 0.0 1.3 18.6 0.0 35.2 

PG3D 0.0 1.3 18.6 0.0 35.2 

PG3D LK278 0.0 2.3 18.1 0.0 0.0 
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Table 6-1 O· Summary of Detected Analytes- Round 1 Perimeter Soil Gas Sampling RSE Investigation -
Sample ID: LK269 LK272 LK275 LK270 LK273 LK276 LK277 

Location I 0: AA3-PG01S AA3-PG02S AA3-PG03S AA3-PG01M AA3-PG02M AA3-PG03M AA3-PG03M 

Sample Type: Regular Regular Regular Regular Regular Regular Duplicate 

Parameter Sampling Date: 12/3/2002 12/3/2002 12/3/2002 1213/2002 12/3/2002 12/3/2002 12/3/2002 

VOCs (EPA Method T0-14) Units Shallow Zone (5- 7 feet bgs) Intermediate Zone (14 -16 feet bgs) 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

2-Butanone (Methyl Ethyl Ketone) 

2-Propanol 

Acetone 

Benzene 

Carbon Disulfide 

Chloromethane 

Ethanol 

Ethyl Benzene 

Freon 12 

Heptane 

Hexane 

m,p-Xylene 

Methylene Chloride 

o-Xylene 

Tetrachloroethane 

T etrahydrofuran 

Toluene 

Fixed Gases (ASTM D-1946)" 

Carbon Dioxide 

Nitrogen 

Oxygen 

NOTES. 

1-Jg/L = micrograms per liter 

%=percent 

VOCs = volatile organic compounds 

1-Jg/L 0.004 

1-JQ/L 0.002 u 
1-JQ/L 0.008 

1-Jg/L 0.042 

1-Jg/L 0.009 

1-Jg/L 0.002 u 
1-Jg/L 0.006 u 
1-Jg/L 0.001 u 
1-Jg/L 0.006 

1-Jg/L 0.002 u 
1-Jg/L 0.003 

1-Jg/L 0.008 u 
1-Jg/L 0.007 u 
1-Jg/L 0.007 

1-Jg/L 0.010 

1-Jg/L 0.002 u 
jJg/L 0.003 u 
1-Jg/L 0.093 

uq/L 0.008 

Total VOCs (f.lg/L)' 0.190 

% 1.8 

% 77 

% 19 

0.005 u 0.165 u 0.006 0.020 u 0.500 u 
0.005 u 0.165 u 0.005 u 0.020 u 0.500 u 
0.084 0.569 0.033 0.102 19.183 

0.040 0.325 u 0.032 0.040 0.999 u 
0.022 0.314 u 0.036 0.060 5.553 

0.003 u 0.107 u 0.003 J 0.013 u 0.325 u 
0.013 u 0.411 u 0.013 u 0.051 u 1.266 u 
0.002 u 0.069 u 0.006 0.008 u 0.210 u 
0.008 u 0.249 u 0.023 0.031 u 0.766 u 
0.004 u 0.146 u 0.004 u O.D18 U 0.441 u 
0.005 u 0.166 u 0.005 u 0.020 u 0.503 u 
0.017 u 0.542 u 0.017 u 0.067 u 1.666 u 
0.014 u 0.466 u 0.014 u 0.057 u 1.433 u 
0.008 0.146 u 0.011 O.D18 U 0.441 u 
0.010 0.117U 0.008 0.014 u 0.353 u 
0.004 u 0.146 u 0.004 u 0.018 u 0.441 u 
0.007 u 0.228 u 0.007 u 0.028 u 0.689 u 
0.989 26.976 0.569 3.896 74.933 

0.007 0.126 u 0.011 0.015 u 0.383 u 
1.15 27.55 0.74 4.10 99.67 

1.3 1.1 2.3 1.9 2.2 

78 78 77 79 80 

19 19 18 19 19 

AA3 = Anomaly Area 3 

RSE = Removal Site Evaluation 

U = indicates the analyte was not detected at or above the stated limit. 

J = indicates an estimated value. 

'The hot spot threshold concentration for the RSE investigation soil gas samples was defined as 300 1-Jg/L of total VOCs. 

All perimeter soil gas samples were analyzed for methane, however, all were below reporting limits and are not presented in this summary table. 

0.385 u 
0.385 u 

17.684 

0.774 u 
5.070 

0.250 u 
0.981 u 
0.162 u 
0.594 u 
0.340 u 
0.387 u 
1.291 u 
1.110 u 
0.340 u 
0.272 u 
0.340 u 
0.531 u 

65.941 

0.295 u 
88.70 

2.2 

78 

18 

LK266 LK267 LK265 LK268 LK271 LK274 LK278 

AA3-PZ01 AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG01D AA3-PG02D AA3-PG03D 

Regular Duplicate Regular Regular Regular Regular Regular 

12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 12/3/2002 

Deep Zone (greater than 16 feet bgs) 

0.002 J 0.009 0.005 0.010 0.005 0.085 u 0.003 

0.002 u 0.003 u 0.200 u 0.003 0.200 u 0.085 u 0.200 u 

0.060 0.042 0.051 0.069 0.026 0.201 u 0.006 u 

0.032 0.027 0.032 0.021 0.030 0.167 u 0.047 

0.016 0.012 0.014 0.021 0.021 0.162 u 0.013 

0.004 0.003 0.004 0.007 0.002 u 0.055 u 0.004 

0.009 0.009 u 0.007 0.006 u 0.007 0.212 u 0.020 

0.001 u 0.010 u 0.001 u 0.003 0.002 O.D36 U 0.001 u 
0.004 0.005 u 0.004 u 0.008 0.005 0.128 u 0.007 

0.002 u 0.003 u 0.002 u 0.004 0.002 0.075 u 0.002 u 

0.016 0.015 0.131 0.004 0.003 0.085 u 0.003 

0.008 u 0.011 u 0.008 u 0.018 0.008 u 0.279 u 0.008 u 

0.007 u 0.010 u 0.007 u 0.007 u 0.007 u 0.240 u 0.012 

0.003 0.005 0.006 O.D18 0.010 O.D75 U 0.005 

0.008 0.010 0.009 0.099 0.011 0.060 u 0.011 

0.002 u 0.003 u 0.002 0.007 0.003 0.075 u 0.002 u 

0.003 u 0.005 u 0.008 0.003 u 0.003 u 0.117U 0.003 u 

0.216 0.141 0.210 0.243 0.300 12.888 0.007 

0.007 0.007 0.008 0.172 0.012 0.065 u 0.010 

0.38 0.27 0.49 0.71 0.44 12.89 0.14 

0.31 3.9 4 4.6 0.44 2.8 3 

77 76 77 77 79 78 78 

17 17 18 16 20 17 18 
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Table 6-11 : Statistics of Detected Analytes- Round 1 Perimeter Soil Gas Sampling- RSE Investigation 

! Number of Samples ! Number of ! Minimum and Maximum ! Frequency of 
Analyte 1 Analyzed a 1 Detections 1 Concentrations (IJg/L) : Detection (%) 

Shallow Zone 

_ .. 1L?.!.~:.J:E.i.~~!.~Y!~.~!!.~.~n.~.J ... -······················~·············-···J··-···-·····J .. _. ___ .J_ ____ ············.Q:.9.~ .. -·-··--_j··---·~·-----
.... ?..~.i?.!:!!~D.~-~~ ......... _ .......... -····-···I··············-··· .. ········~·······················l················} ..................... t. ............. -..... 9..:.9.~ .. :::Q.:?..?... ..... _ .... - .. -.~···-······~····-··········· 

2-Proeanol : 3 i 2 i both 0.04 i 66 

::~!.\£;.!9..~;::~::::::::::::::::::::::::=:::~:~::::J:::::::::::::::::::::::::::~:~:::::~::::::::::~:::::::I:::::::::::::::::::?.::::::::::::::~~:::r:::::::::::~:~:~::::Q::i?.1;9.:;9.:?.:::~::::=::~~:~:r::::::=::::::::::::§.~:~:::::::::::::::::~~:~ 
..... ~.;.~.~n.2! ............................................... ..1. ............................ ~ ....................... - . ..J .................. J ..................... L ................ -....... 9..~Q.1 ............................. L ...................... ~~ ........................ .. 

Freon 12 l 3 l 1 ~ 0.0032 ~ 33 

~~~·~xY"i~!):~~=~::~~~=~:~:~:~~=~:::~~~:~:::::=:::::::::i::~~:::::~:=:==r:~~:~~~~:?.::~~~:~::~:::~:r=:~::=:::=::::~~9.~~~9.::o1~:::=~~~:::==:r:~:=:~::=~~~::~i.:~===::::::~:~~ 

:~:i~~;.;~~~~~~~::~:~=~~~r~:::~=::::::::~::::~t::~=~~=~=I=~:=~: .... ;=~~::=:I::=~~=~Q~;~~§~~i=~==-.............. ~:=~:a~b~::::::=~ 
Toluene i 3 i 2 i both 0.01 i 66 

················································-··························!··················································-············~······························ ············· · ·•···········-·······························································.,.·················· .. •••········ .......... -.............. .. 
Methane ~ 3 ~ 0 ~ i 0 

Intermediate Zone 

····;~~·~t~~~~:;b.r.!.~~n.~~!!.~-··i··--·········-·-·-·······~····--·····-·····-····--·-·l··················l·······-·········t·-·····-·············a:·a~~·~:-1·8··-·--+-~---

~-:-~J£-=~:~~:~~~:f=~= 
:::::~~;~~::~:~:::::::::::::::::::::::~=::::::r:::::::::::::::::::::::::::::::~:::~:::~::~::~::~::::::::::::!::::~::::::::::::~:::::::::::::::::::r:::::::=::~:::::::::::~::~~~~~:::::~::::::~~:::::]::::::::::~::::::::::::::i.~::::::::::::::::::::::~~ 

=5f~~t~t±J:~~:: 
Methane ~ 4 ~ 0 ~ ~ 0 

Deep Zone 

.... J.!.?.!.~:.Ir.!.~~~.~.Y.!.~.~!:!.~.~n.~ ..... ~ ................................ ?.. ....................... - ... ) ................ § .................. f-................... 9..:9..9.?..~.:::9.:9..1. ............. _ ... J. ......................... ~§ ......................... .. 

... J.?.~!.?..:I.!.i.~~!.~Y!~.~n.~.~!!.~ ..... ! ............................... ...?. ................................. j ................ J.. ................. + ............................. 9:.99..~ ..... -······-·······--·f··························1.1 ...................••.... 
2-Butanone ~ 7 ~ 5 ~ 0.026--0.069 ~ 71 

===--==r--==:~J~~-I=T 
-··~·~!:!.~~!:!.~.-··············-······················l·······························?. ................................. !················ ··?.··················f··········-········9..:9..9.~.:9..9.1 ... - ............ f-······················?...1 .................... -.. 

Carbon Disulfide i 7 i 4 i 0.007-0.02 i 57 

::::f~:i!?I.Q;.~~~:~:;:~:::::::~:::::::::::::~:~:r::::::::::::::::::::::::::::::::?.:~:::~:~::::::::::::::::::~:r::::::::::::::::?.:::::::::~:::::::r::::~=:~::::9.::9.9.?.::?.:~~::9.::99.i:::::::::::J::::::::::::::::~:::::::?.~::::::::~~:::::::::::::: 
·-·~..!.~-~n.2! .. ·--···-·····-···-·············-··-··l-···········-············.z .......•....... _ ............. ! .................. ~ .................. ! .................. .9..:9..Q±::9..:9..9.~ ................... j_ .................... ~?. ................ __ . 

EthY.I Benzene ~ 7 ~ 2 ~ 0.002 and 0.004 ~ 29 

~=--=t=_~±L_~=~ 
.... !:i~~.~!:!~.·--·····························-····-J ................................. z .................. - ......... .J. ............... J ................... L .......................... 9:.9_1.?. ............. _ ........... .l. ..................... J 4 .......•.....•......... 

~=~Chi~M..--+---~ -- _j_ : -+- ~~~~~;; - +- ~--

~~:"-==f~~_=- ~T~~~~~:F¥~ 
-·M~th~~;-·--···-·-···-----·-r·············-···············7···--·- ····-·····a··----1··--··--····----·-··-···-·-·-··-----r······--····-·· ··0 ··---·-

Notes: • Number of samples analyzed for the specified analyte, including duplicates, if any. 
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Table 6-12: Summary of Field Screening Results- Round 2 Perimeter Soil Gas Sampling- RSE 
Investigation 

( 
I Lower Explosive Limit I Flame Ionization \ 

Well ID % 'Detector Readin 
PZ1 LK314 0.0 3.6 17.0 0.0 ! 0.0 
PZ2 LK315 0.0 3.6 17.6 0.0 I 

0.0 ! 

PZ3 LK316 0.0 4.2 16.6 0.0 0.0 
PG1S LK304 0.0 1.4 17.5 0.0 1.1 
PG1M LK305 0.0 6.8 10.2 0.0 1.2 
PG1D LK303 0.0 4.6 12.8 0.0 0.0 
PG2S LK306 0.0 2.5 17.6 0.0 0.4 
PG2M LK307 0.0 2.6 17.3 0.0 3.0 
PG2D LK308 3.1 17.0 0.0 1.8 
PG3S LK309 0.0 2.4 18.1 0.0 4.4 
PG3S LK310 2.4 18.1 0.0 4.4 
PG3M LK311 2.5 17.7 0.0 6.6 
PG3M LK312 2.5 17.7 0.0 6.6 
PG3D LK313 0.0 3.0 17.6 0.0 3.8 
PG3D LK317 

( 
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fable 6-13: Summary of Detected Analytes- Round 2 Perimeter Soil Gas Sampling- RSE Investigation 

PARAMETER 

VOCs 
1 ,2,4-T rimethylbenzene 

2-Butanone (Methyl Ethyl Ketone) 

2-Propanol 
Acetone 
Benzene 
Chloromethane 
Ethanol 
Ethyl Benzene 
Freon 11 
Freon 113 
Freon 12 
m,p-Xylene 
Methylene Chloride 

a-Xylene 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
Trichloroethene 
Vinyl Chloride 

Fixed Gases 
Carbon Dioxide 
Methane 

Nitrogen 
vxyge~ 

NOTES: 

J.lg/L = micrograms per liter 
%=percent 
VOCs :::: volatile organic compounds 

Sample ID: 

Location ID: 
Sample Type: 

Sampling Date: 
Units Method 
~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

~gil T0-14A 

Total VOCs (~g/L)' 

% ASTM 0-1946 

% ASTM D-1946 
ppmv 

% ASTM 0-1946 
% ASTM 0-1946 

LK304 LK306 LK309 LK310 LK305 

AA3-PG01S AA3-PG02S AA3-PG03S AA3-PG03S AA3-PG01M 

Regular Regular Regular Duplicate Regular 

3/20/2003 3/20/2003 3/20/2003 3/20/2003 3/20/2003 

Shallow Zone (5-7 feet bgs) 

0.002 u 0.003 0.004 0.002 u 0.004 

0.006 u 0.006 u 0.016 0.006 u 0.006 u 

0.087 0.072 0.080 0.075 0.057 

0.020 0.017 0.019 0.012 0.016 

0.002 u 0.002 u 0.003 0.002 u 0.002 u 

0.002 0.001 u 0.003 0.003 0.001 u 

0.004 0.004 u 0.004 u 0.004 u 0.004 u 

0.002 u 0.002 u 0.002 u 0.002 u 0.002 u 

0.003 u 0.003 u 0.003 u 0.003 u 0.003 

0.009 0.004 u 0.004 u 0.004 u 0.027 

0.003 0.004 0.003 0.003 0.005 

0.003 0.003 0.005 0.003 0.004 

0.014 0.011 0.011 0.007 0.011 

0.002 u 0.002 u 0.002 u 0.002 u 0.002 u 

0.003 u 0.003 u 0.003 u 0.003 u 0.003 u 

0.012 0.017 0.063 0.011 0.022 

0.005 0.005 0.006 0.005 0.005 

0.003 u 0.003 u 0.003 u 0.003 u 0.003 u 

0.001 u 0.001 u 0.001 u 0.001 u 0.001 u 

0.16 0.13 0.21 0.12 0.15 

2 2 1.9 1.9 10 

0.00019 0.0001 u 0.0001 u 0.0001 u 0.0001 u 

1.9 1 u 1 u 1 u 1 u 

77 75 76 74 77 

18 18 19 19 8 

AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 

U = indicates the analyte was not detected at or above the stated limit. 

J = indicates an estimated value. 

'·The hot spot threshold concentration for the RSE investigation soil gas samples was defined as 300 ~g/L of total VOCs. 

The LEL threshold value for methane is 5 % or 50,000 ppmv 

LK307 LK311 LK312 LK314 LK315 LK316 LK303 LK308 LK317 

AA3-PG02M AA3-PG03M AA3-PG03M AA3-PZ01 AA3-PZ02 AA3-PZ03 AA3-PG01D AA3-PG02D AA3-PG03D 

Regular Regular Duplicate Regular Regular Regular Regular Regular Duplicate 

3/20/2003 3/20/2003 3/20/2003 3/21/2003 3/21/2003 3/21/2003 3/20/2003 3/20/2003 3/20/2003 

Intermediate Zone (14 -16 feet bgs) Deep Zone (greater than 16 feet bgs) 

0.003 0.025 u 0.020 u 0.003 0.002 u 0.005 0.003 0.002 u 0.005 

0.006 u 1.529 1.798 0.006 u 0.006 u 0.006 u 0.054 0.006 u 0.006 u 

0.090 0.095 0.097 0.097 0.117 0.062 0.055 0.097 0.027 

O.D15 0.290 0.290 0.017 0.017 0.019 0.021 O.D15 0.015 

0.002 u 0.016 u 0.013 u 0.002 0.002 0.009 0.002 u 0.002 u 0.012 

0.002 0.010 u 0.008 u 0.001 u 0.001 u 0.001 u 0.002 0.002 0.001 u 

0.004 u 0.038 u 0.031 u 0.005 0.004 0.009 0.004 u 0.004 u 0.015 

0.002 u 0.022 u 0.018 u 0.002 u 0.002 u 0.003 0.002 u 0.002 u 0.003 

0.003 u 0.029 u 0.023 u 0.003 u 0.003 u 0.003 u 0.004 0.003 u 0.003 u 

0.004 u 0.039 u 0.031 u 0.004 u 0.004 u 0.004 u O.D28 0.004 u 0.004 u 

0.004 0.025 u 0.020 u 0.014 0.111 0.003 0.006 0.004 0.003 

0.004 0.022 u O.D18 U 0.006 0.005 0.013 0.003 0.003 0.011 

0.011 0.019 0.014 u 0.011 0.012 0.011 0.007 0.011 0.002 

0.002 u 0.022 u 0.018 u 0.002 u 0.002 u 0.004 0.002 u 0.002 u 0.003 

0.003 u 0.034 u 0.028 u 0.003 u 0.006 0.003 u 0.003 u 0.004 0.003 u 

0.084 3.896 4.796 0.006 u 0.006 u 0.007 0.123 0.057 0.006 u 

0.005 0.019 u 0.015 u 0.009 0.009 0.025 0.004 0.004 0.019 

0.003 u 0.027 u 0.022 u 0.003 u 0.003 u 0.003 u 0.003 u 0.003 u 0.006 

0.001 u 0.013 u 0.010 u 0.001 u 0.001 u 0.001 u 0.001 u 0.001 u 0.001 

0.22 5.83 6.98 0.16 0.28 0.17 0.31 0.20 0.12 

2.1 2.1 2 3 3.1 3.2 12 2.6 2.41 

0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 u o.ooo11u 

1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 

76 75 75 74 74 75 77 75 751 

18 18 18 18 18 18 6.2 18 19j 
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Table 6-14: Summary of Field Screening Results- Round 3 Perimeter Soil Gas Sampling- RSE 
Investigation 

I 
i I Lower Explosive Limit Methane I Carbon Dioxide Flame Ionization 

Well 10 (%) 
I 

(%) Oxygen(%) I (%) Detector Reading (ppm) I ! ! 

PZ1 
I 
I 

! 0.0 
i 
I 
i 1.6 17.5 I 0.0 5.0 

PZ2 j 0.0 I 1.9 17.8 I 
! 0.0 4.3 

PZ3 I 0.0 ! 
i 2.4 16.7 I 0.0 4.4 

PG1S i 
I 
I 0.0 

i 
I 0.0 19.7 i 0.0 7.6 

PG1M I 
I 0.0 1 0.0 19.7 i 

! 0.0 12.9 

PG1D 
I 
I 
I 
! 0.0 I 0.0 19.7 

i 
I 
I 

' 0.0 0.0 

PG2S ' ' I 0.0 j 0.0 19.6 
I 
I 
I 0.0 8.6 

PG2M I 0.0 I 0.9 18.6 
I 
I 
I 0.0 6.7 

PG2D 
I 

! 0.0 I 
I 1.8 17.9 

I 
I 0.0 7.9 

PG3S I 0.0 J 0.5 19.9 I 0.0 6.6 

PG3M 
I 
I 
I 
I 0.0 I 1.0 19.2 i 0.0 9.6 

PG3D I 
I 0.0 I 

i 1.6 18.6 i 0.0 I 5.3 

During previous investigation, surface soil samples (0 to 1 feet bgs) were not collected. In order to 
have an adequate data set to evaluate the risk posed due to surface contamination at the site and to 
support RSE decision rule #3, surface soil samples were collected from the same boreholes that were 
drilled at the centers of 100- by 1 00-foot grids as part of the soil gas survey. 

This section presents the nature and extent of surface soil samples collected during this RSE 
investigation, as well as the subsurface soil samples collected during previous investigation. · 

~ #) ~fdl 
6.4.1 Surface Soil Sampling Results- RSE Investigation 

Thirty~ven surface soil samples, including four duplicate samples were collected from 0 to 1 foot 
oepths. The sam le collectiOn details are presented i Table G-1 of A pendix G-:- Tiie com Jete oata 
sets or the surface soil samples are provide m Table G-2 of Appendix G. Summarized detecte 
results (except dioxins) are presented in Table 6-15. Target compounds for dioxin and dioxin-like 
compounds are the analytes in the WHO list of compounds with toxicity equivalency factors (TEFs). 
The product of the analyte concentration and its associated TEF was compared with the residential 
and industrial soil PRG for the dioxin 2,3, 7,8-tetrachlorodibenzodioxin (TCDD) for the evaluation of 
dioxin contamination in residential and industrial settings. Dioxin results and details of quantification 
of total 2,3, 7,8-TCDD concentrations for ten surface soil samples are presented in Table 6-16. 
Figure 6-9 shows the spatial distribution of the detected analytes in the surface soil at AA 3. All the 
detected organic compounds are shown on the Figure 6-9. Statistics performed on the detected 
analytes, including a comparison to residential PRGs, is presented in Table 6-17. 

None of the 37 samples (including duplicates) analyzed for VOCs had detectable concentrations. 
Petroleum hydrocarbons were detected at very low concentrations in most locations. Detected 
SVOCs include bis(2-ethylhexyl)phthalate, diethylphthalate, anthracene, benzo(a)- anthracene, 
B[a]P, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)­
anthracene, fluoranthene, indeno(l ,2,3-c,d)pyrene, phenanthrene, and pyrene (Table 6-15, 
Table 6-16, and Figure 6-9). Most ofthe SVOC detections were from locations HA01, HA03, HA15, 
and HA29. Maximum concentrations ofSVOC detections are from location HA15, and four ofthe 
SVOC detections (benzo(a)anthracene [730J micrograms per kilogram (!lg/kg)], benzo(b)­
fluoranthene [1,790J j..lg/kg], benzo(k)-fluoranthene [510J llg/kg], and dibenz(a,h)-
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anthracene [97J !lglkg]) exceed their respective residential PRGs at this location. The B[ a ]P 
concentration (1,030J !lglkg) at HA15 exceeds both its residential and industrial PRGs. In summary, 
only 5 SVOCs at only one location (HA15) out of 33 surface soil sampling locations exceed 
residential PRGs. 

All ten samples that were analyzed for dioxin and furan constituents had detected concentrations. 
Only two surface samples (regular sample [20.21 pg/g] and its duplicate [16.67 pg/g]) collected from 
location HA26 had total 2,3, 7,8-TCDD concentrations exceeding the residential and industrial PRG 
of 3.9 pg/g and 20 pg/g, respectively. Location HA26 is approximately 50 feet south of the 
subsurface location ( 6 feet bgs) of the dioxin detection recorded in the previous investigation. All 
other samples had total2,3,7,8-TCDD concentrations ofless than I pg/g. In summary, 2,3,7,8-TCDD 
exceeded its residential PRG at only one out of nine surface soil sampling locations analyzed for 
dioxin and furan. 

The decision input section (Section 4.2.3 of the RSE work plan) of the DQO process, specifies that 
of the total metals detected, only those metals that exceeded the former MCAS El Taro background 
concentrations would be compared with the PRGs. However, even though arsenic was detected in 
the surface soil at concentrations below the former MCAS El Toro background value (6.86 mglkg) 
(BNI 1996), it is presented in the Table 6-15 since all samples exceed its residential and industrial 
PRG values (0.39 mglkg and 1.6 mglkg, respectively). Figure 6-9 presents only those detected 
metals that exceed the former MCAS El Taro background concentrations. No other metals exceeded 
the PRG concentrations; however, metals that exceeded the former MCAS El Toro background 
concentrations include aluminum (I sample- 15,800 mglkg), barium (1 sample- 187 mglkg), cobalt 
(3 samples ranging from 7.3 to 7.6 mglkg), copper (2 samples with 2.8 and I 0.8 mglkg), iron 
(2 samples with 18,400 and 19,100 mg/kg), lead (4 samples ranging from 15.5 to 20.7 mglkg), 
selenium (21 samples ranging from 0.27 to Ll mglkg), and silver (I sample - 2 mglkg). In 
summary, all metals that were analyzed were less than either background or PRG concentrations at 
all33 surface soil sampling locations. 

6.4.2 Subsurface Soil Sampling- Previous Investigation 

As part of March 2000 exploratory trenching activity at the AA 3 site, 24 subsurface soil samples 
(including duplicates) were collected. These sample~ were analyzed for petroleum hydrocarbons, 
VOCs, SVOCs including polynuclear aromatic hydrocarbons (P AH) compounds, metals, asbestos, 
and perchlorate. Section 3.5 and Tables 3-4 and 3-5 present details of the subsurface soil sampling. 
Two out of 24 samples were also analyzed for dioxins and furans. For convenience, the summarized 
table of detected analytes is presented again in this section as Table 6-18. Table 6-19 presents the 
frequency of detection of analytes and a coniparison with PRGs. The table also presents a 
comparison of metals to the former MCAS El Toro background concentrations and the PRGs. 
Figure 6-10 presents the spatial distribution of detected analytes. 

None of the samples analyzed for asbestos and perchlorate had detectable concentrations. Diesel 
range TPHs were detected in 19 of 24 soil samples, with a maximum concentration of 5,600 mglkg 
in sample 20242-1102. Detected VOCs include 2-butanone (detected in 17 percent of the samples), 
acetone (21 percent of samples), benzene (4 percent of samples), methylene chloride (33 percent of 
samples, and styrene (4 percent of samples); none of the detected VOCs exceeds residential or 
industrial PRGs. Sample 20242-111 collected from trench H5 at a depth of 7 feet bgs reported 
maximum concentrations of all of the SVOC analytes (benzo[a]anthracene, benzo[a]pyrene, 
benzo[b]fluoranthene, chrysene, diethylphthalate, fluoranthene, indeno[l,2,3-cd]pyrene, 
phenanthrene and pyrene ). 
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T~~~~~~~~~~~(Exc~epiiiD~ioxin~s)~~~I~(OI~-~~~~~~r=~~r=~~~~~
~~~~~~=r~~~~~~~ 

= Sample ID: _ LK017 _LJ5020 LK023 LK026 LK029 LK032 LK035 LK038 ~';';='""F=':'i LILK;;;':0044;';==j==;';;LK'-":o04;;=7=;==;L~K050;;=="F"";'_ L;;:K11~ f1L;==;==~LKO::(I0o;;=53= 

f.10TOR CJI~~RO)" • · mglkg 1: 86 160 11U 3, 4 8J 13U 11U 14 7J 1 U Untts 

PHC AS DIESEL FUEL - - . 
. 

mglkg U 1: 15 IOOU 11U 101 0.8J 13U 11U 3J 11U 1 U 

l'HC AS I • • mglkg 0 IJ 0.1 l3J <.1J 0.03J 0. O.O:IJ_ 0.04J 0.04J 0.03J 0.03J 0.03J 0.113J 

SVOCs (EPA ~•YVL)PHTHALATE 34,700 123,000 ug/kg 610U 580U 1200U 1000U 560U 520U 520U 65J 630U 540U 530U 540U 550U 

~~;~ :;~~ ~~~~ ~1o~Ju ;~~~~ ::~~ :;~~ :;~~ ;~~~~ 21~ ~~~~ ~~~ :~~~ ~~~ ~:~~ 
PAHs _ _c 1 •• , 

21.696.121 1nn nnn nnn - ug/kg 30UJ 291 29UJ 5UJ 28U""---'--I----'=2~6UJ-1f.---'="" 21J"--J-\---~251J"---J--2:;::6;c:UJ;---t--:3::C2UC-';J-t----:2::;7U7:-J --lf.--726::':U':-J -1--='27UUJ"---l--2=-="7UJ:---

621 2,110 • uglkg 291 U, 26UJ 25 IJ 26UJ 32UJ 27UJ 26UJ 27UJ 27UJ 

:~: :

2

i:: ~ ~~~f 30UJ UJ 1 7J ~ !;----t----x~~J-t-=i;--';:'~~'---j--'~;C,;~~~'C;'IJJ_-j--'~""~~cc----t---'; 
22;,;;77;UU:;:-JJ-\---~g~c-+--§';07;,:;i~UJJ'---j--'§=-~~~J-

· uglkg_ _ 16J 29_UJ 11J 14J >OUJ 26UJ UJ ~U 26U 32U 27U ~ 27U _27U 

:::~~~~~A Method 
60108

)• 76,000 100,000 14,800 mglkg 6550 4330 8190 8960 9680 6650 5320 7120 3570 7700 12400 14300 12100 11100 

ANTIMONY 31 410 3.06 mglkg 2.1 7U 7.1U 6U 8U 6.2U 6.3U 6. U 6.2U 0.29UJ 6.5U 6.3U 6.5U 6.5U 

I 0.39 1.6 6.86 mg/kg _ 2.6_ 1.7 3.1_ 3.3_ l.1 2.2 1.1 1.6 4.1 1.5 3.8_ 1.3 

BARIUM 5,400 67,000 173 mg/kg_ _98.5 _50,9 67.8 _ 110 1.8 77.8 59.6 _111 105 95.4 19 115 20 

154 ~1 0.669_ mglkg 0.48U 0.46U 0.099UJ 0.029UJ O.C l1UJ 0.1UJ 0,059UJ 0.41U 0.41lJ 0.056UJ _o,_15UJ 0 0.13UJ 0.44U 

C 1.7 1~ 2.35 mg/kg 0.28 0.44 0.35 0.49 0.67 0.48 0.46 0.56 0.093J _ 0.39 0.98 0.1 0.78 0,6 

• • 46,000 mglkg 5120 1590 4960 7110 4110 2390 2000 4090 2980J 4480J 3940J 4090J 4290J 5920J 

I _211 448 26.9 mglkg '.8 5.2 10.9 11.9 1~ >.2 6.3 8.8 8.9 9 12.2 12.1 11.3 11.5 

eJBALT 903 1,921 6.98 mglkg 2.5 4.6 5.4 5. 3 4.• 2.8 5.3 5.8 5.8 6 5.6 

3,129 40,877 10,5 mglkg 2.9 7 8.2 2.4 8 '.4 ~~--~-~6~-

~IIR~CO~N _____ -+_~231,,4~63-I--'1~00,00~0+--1~81,,4~00-If.--'m~g~L_-f--~9~0+--~5880"--+--1~~~~-j--'1~24000'--t--~~ ~IO'-
-f-~~~-f.-~6~S~~-~-~~-1-6~8201"--JJ+--'1~2000"--J-j-~1~~~0J"--f-~15~·o~O-f--~~~-\--~1~:2~00J __ 

LEAD 150 750 15.1 _ mglkg_ _ 4.' 1c6 15.5 _20.7 L5 2. 4. ~ !0.6 10 -.7 

- • 8,37'0_ _ mglkg 3320 1780 3110 4490 l60 2790 2260 120 :;?'--t--~ 3:?'-lJ--jL__-";C';;'C'--J-/-_5~510o:__J+--'5~1115;;:"---0J-+-----"4~114:;?'-0J_ 

1,762 19,458 291 mglkg 177J 104J 151J 201J 193J 145J 128J 173J 1· 242 214 228 217 

'(EPA Melhod 7471A) 23.5 30Z 0.22 mglkg 0.038 0.034 o.069 0.051 0.039 o.028 0.041 0.028 0.02 _o 0.021 0.021 o.o23 0.028 

NICKEL 1,564 20,439 15.3 mglkg 4.7 4.4 7.4 U 82 5.2 4.9 6.2 5.1 E 10.1 9.5 8.5 7.9 

-- 4,890mglkg2290J1210J1800J2760J
3310J185ru1560J2490J1100J2500J

3010J3280J3~0J=oJ 

~------+-1~~91-+-15~,,11~04-~o~.32~~~m~glkg~+--~01 . .4~8~~0~.47-+--~
0I .. 5~7~~0~.73-+-~o.:_~~0~.49-+--~0.4~1-+~o~ .. 76~4--~ol .. ~27-+~0~l.<.6~84--~0I .. ~:53-+~o~ .. 87~4--~0l .. ~82-+~0~1 .. 7~-

391 5,110 0.539 mg/kg 1.2U 1.2U 1.2U 1U 1. 1U U 1U 1U 1.3UJ 1.1UJ 1.1UJ 1.1UJ 1.1liJ 

£INC 
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Table6-15: IOfl I ; (Except Dioxins) 1(0-"""'• )-RSEI 

Sample IC LK116 LKr LKQ. LK062 LK065 
Location 10: HA13 ~"'-----i---"HA"':C:1 _HA16 _fiP.17 

Sample Type: li Reoular Regu ar Regular Regular 

PHGs Background Sample Date: 
Industrial (0.95 SampleDepth: 0-1' 0-1' 0-1' 0- 1' 0- 1' 

~~~~~4-~~~~~r-~LH~~~77-17 ,_~~~~~~~ 
Regula~ Reoular !eoular Regular Regular Regular 

10/11/200:2_ 
0-1' 0-1' 0-1' 0-1' 0-1' 0-1' 

LK086 
H~4 

Regular 

0- 1' 

LK089 
~5 

Regular 

0- 1' 

LK092 
H~6 

Regular 

0- 1' 

M()TOR OI~~RO)" - - - ~~;~~ 8J 5J 49 12U 11l 18 14 11U 40 12U !U 

PHCAS DIESEL FUEL - - - mg/kg 0.9J 11U 3J 12U 11l 1J 11U 1J 4J 
0.02J 

12U 
12L 

u 

PHC AS - :_ - mg/kg 0.03J 0.03J 0.04J o.03J o.o< 0.03J o.o3J o.02J 

SVOCs 1 ~Ol<VI \jP~~~;~:To 34,700 123,000 - ug/kg 600U 570U 1000U 590U _5§!JU 530U 560U 540U 540U 560U 620U 520U 58DU 590U 
520U 
520U 

580U 
250J 

590U 
590U 

I P~AH·-~·-~~iiii:::::~=~~~f-f"~~--~:r6:12:··=,,~-?l't~~J~:~~::~::~1r~={~=~~=~:-~~~=~t~=~~=~~u;~~g:/~k~~g~~=~~·t~~ii;3~~:~~~tiL~J=~~tr~=~::~~:99~~~uu;~Jc~~±r~=~~~7~~43!~40~~~J~~~t~~i~=~~~:2~2:9~9~~~~L~-~~~~JJt=~~t=~=~~:~22"':8~8~~u~:~Jt=~=t~~=~J~:2:~:61~u: 
,HI - - - ug/kg 30U 29U 440J -~ ~ ~26._.U"C......-f-..!.;c.:28>'i7-LU-+----';2~7U--j-..:;: 217L~;U;=-----j---~ 28UU'--t-....:,';~-f---'·~vv-t--':Tu;;,;;---ji--'.;3~0UL;:--

/THENE 378 1,283 - ug/kg OUJ 29UJ 51 0J ~ d'f 28UJ IJ 27UJ 28UJ IJ 26UJ 29UJ 30UJ 

3,781 12,834 - ug/kg >OU 29U 870 29U _?8U 28U 27U 28U 31U 26U 29U 30U 

62 211 - ug/kg OU 29U m 29U 28U 26U 28U 27U 28U 31U ~U 29U 30U 

, - ug/kg OU 29U 1000 29U 28U 26U 28U 27U 28U 31U 26U 29U 30U 

Metals /EPA Method Sn10R\0 

., ... j.;~... --- ·--, 

BARIUM 

( 

( 

C JBALT 

IRON 
LEAD 

~~EPA Method 7471A) 

SILVER 

LIN~ 

76,000 
31 

0.39 
5,400 
154 
1.7 
-

~11 
903 

3,129 
23,463 

150 
-

1,762 
23.5 
1,564 

-
_391 
391 
547 

23.463 

100.000 
410 
1.6 

67,000 
1,941 
7.4 
-

448 
1,92J 

40,877 
100,000 

750 
-

19,458 
307 

20,439 
-

5,110 
5,11() 
7,154 

100,000 

14,800 
3.06 
6.86 
173 

0.669 
2.35 

46.000 
26.9 
6.98 
10.5 

18,400 
15.1 

8,370 
291 
0.22 
15.3 

4.890 
0.32 

0.539 
71.8 
77.9 

mg/kg 
mg/kg 
mg/kg 
mglkg 
mglkg 
mglkg 
mg <g 
mg. <g 
mg. <g 
mg/kg 
mg/kg 
mg/kg 
mglkg 
mglkg 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mglkg 

12100 
7.2U 
4.7 
142 

0.13UJ 

5060J 
13.6 
6.7 
12.8 

15700J 

10.6 
3540J 
0.63 

1.2UJ 
35.4 
57.8 

8030 9350 7860 7980 9340 9690 10900 5590 15000 13200 9320 6920 14300 

6.8U 6.2U 7.1U 0.32UJ 6.3U 0.28UJ 6.5U 6.5U 6.8U 7.41 6.3U 7U 7.1U 

2.9 2.9 .2 3 2.9 2.8 2.7 2.2 ~6 -~ 3 2.5 4.7 

~~1.6~-~-~8~9~~~~~-9-+~~94.1~+-~~10'.-~~9~31 .. 3~-~---;;7,05.-+-~~601 .. :3~-r--·~Err-t-,~122 __ r-,1~04~,_~7~9.3-i __ ~163~ 
~J 0.1UJ 0 17U .141/J .161/J 0.098UJ .14 0.052UJ 0.29 0.31 0.22 0.12 0.27 

0.46 0.59 ).62 0.6' 0.7> 0.83 .65 0 55 1 0.92 0.86 0.62 0.98 

5250J 25200J 2510J 3800J 3300J 3260J 5340 2' 20 6050 4720 3600 3540 51 10 

8.3 8.7 14.6 8.8 8.9 9.7 12.3 13 10.6 .1 

3.8 4 4.2 4.7 4.5 5 4.7 4.8 1.8 

3.6 1.3 5.2 5.6 6.8 7 3.3 ~-6,_8_ !.4 

9< !OJ 1C 'OJ 91 JJ 11000J 11100J 11800J 13000 8070 1! JO 12600 9990 19100 

o.o: 
6 

1880J 
0.45 

1.1UJ 
22.1 
23.7 

31 JJ 
1 

0.022 
6.4 

2150J 
0.42 
1UJ 
25.1 
26.8 

178 
0.029 

9 
2190J 
0.54 

1.2UJ 
22.2 
30.8 

6.3 4.3 8.3 .7 2 12.4 9.2 29 15 

3910J 3750J 4' IJ 2530 6770 5190 4140 3340 6790 

207 19l 126J 289J 227J 197J 164J 277J 

0.027 0.019 0 0.012 0.021 0.026 0.02 0.021 0.02 

7.4 7 7.8 12.1 9 8.3 5.7 11.8 

2470J 2450J 2530J 2670J 1• 3970J 3300 2670J 1980J 4170J 

0.65 0.72 1.1 0.65U 0 U 0.741 0.63U 0.7U 0.71U 

1.1UJ 1.1UJ 1.1UJ 1.1U 1. 1.2l IU .2U 1.2U 

23.1 24.2 27.3 29.2 17.4 ~T-+~2[if:7,_5_:;--j-~2;;1'-.6;--j--~41 .. 7,----
30.8 30.9_ 34:: 33. 2U.. 49.6- Ob.b <b.. bU.B 
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Table 6-15: i ·Surface SoiiiO-

c 

Samole IC · LK118 LK095 LK098 LK1!l1_ 

Location ID: HA26 HA27 HA28 HA29 

Sample Type: II Regular Regular Regular 

PF :Gs Background Sample Date: 

Industrial (0.95 Quantile) SampleDepth 0-1' 0-1' 0-1' 0-1' 

LK10i_ 
HA30 

Regular 

0 -1' 

_LK_1Q7 
HA31 

Regular 

0 -1' 

LK110 
HA32 
~ 
10115/?no? 

0-1' 

LK113 
HA33 
Reoular 

0- 1' 

HA33 

toJi5t2oo2 
~ 

OTOR OI~~RO)' - - - ~~~~ IOU 11U 7J 26 27 3J 19 7J 12U 

;cAS~E~SEL.~FUU=-EL------~-~_-+--~_--~--~-~~--~mo~~-+--~1~0UU~-+--~1~1LU~~--~2~J--~~5~J--
~-~~W~~~~~~OUL~4--~a.ru--f--~12LU--r-~~ 

;cAS' - - - mo/ka 11U 0.02J OU 9.9U 0.02J 9.5U . O.OSJ 0.03J 0.03 . 

.. ~OCs (EPA !"~~~o~~~~~TE 34.700 123.000 - ug/kg 510U 540U 530U 70J 520U 520U 51J 620U 620U 

378 1,283 - ug/kg 25UJ 27UJ 26UJ 26UJ_ 31( --f,~J 33t1~J 
3.781 12.834 - ug/kg 25U 27U 26U 24J 26U 3ilJ StU 

62 211 : ~:~~ ~~~ ~~~ ~:~ ~:~ ~:~ ~:~ 31tJ 31U 

621 2,110 - ug/kg 25U 27U 26U 27U 26U 26UJ 3 JJ 31 U. 3iUJ 

- - - ug/kg 25U 27U 26U 27U 26U 26U 31U 31U 3ilJ 

- ug/kg 25U 27U 26U 17J_ _2§1!_ 26U 31U 31U 3" U 

76,000 100.000 14.800 mg/kg 7860 8830 15800 8760 6870 9010 12100 13500 

31 410 3.06 mo/ko 6 tU 6.5U 6. 6.5U 6.2U 6.3U 7.4U 7.4U 

7860 
7.5L 

0.39 1.6 6.86 mo/ko !.2 2.3 4. ~ 2.~ 3.2 3.2 3.5 

. BARIUM 5,400 67,000 173 maiko 1.6 88.6 1< 96,8_ 77. 110 -10 111 

154 1.941 0.669 mg/kg O.OB9UJ 0.12 0.2 0.43U _ 0.085_ 0.0881 0. W 0.49U 

2.2 
74.4 
0.5U 
0.39 

C 1.7 7.4 2.35 mg/kg 0.6 0.76 0.5 0.31 0.58 0.55 o OA 

~ - - 46,000 mglkg 3160 16400 6000 4090 4690 7110 4 IO 60( 

~~--------~~~211 __ +-~M~8~---~~5~ .. 9-+--~mg/k~g-+--~8~! .. 6~-+--~8~.6--~-~141 .. 3~~--~8.4 __ ~--~7~.3--~-~93 .. 6~~-~12! .. 7~4--~112~--~+-~7--

COBAL 903 1,921 6.98 mglkg 3.9 4.2 5.2 3.6 5.1 5.4 6. 

3,129 40.877 10.5 mo/ko 6.5 7.9 6.4 5.1 

~ IRO~N ____________ ~2~3.45~3r-t~ooJ.O~.oo~--~~8B . .4~oo-4--~maik~o~~~c~oo~+--~''o~o~~~~~oo~+--~''2~1o~o-+--~9:~~-~1:
J~o+-~'4too~1--~'5410C~ot-~7~67 __ 

LEAD 150 75o 1s.t maiko 
- i-2. · 3.5 4.3 

- - 8,370 mg/kg 3: 10 lO 6900 4: 10 3· :o_ :0. 5920 2180 

1,762 . i9,458 291 mg/kg 146J 168J 227J 181J 156. _19 !5.i 88.1J 

· 23.5 307 0.22 mglkg 0.015 0.012 0.021 0.013 0.015 0.02 o 11 o.Ot9 

1.564 20.439 15.3 mg/kg 7.5 6.2 9.5 5.1 5.4 6.9 J~ 

- - 4,890 mg/kg 1940J 2170J 3600J 2740J 1900J 2MOJ 27 IOJ 3: • <J NICKEL 

~~~~---------+--~391~~5~.110~~-o~.32 __ +--~mg/k~g~~o~ .. 611~LU __ +--~0.65U~~-~Ol~--63:LU~+--~Ol .. ~651~LU~~0~.62.UL~~-~0.63U~+-~OI~ .. N.Ul~--o~'··:7~-+-Q~SL~U--

391 5,110 0.539 mg/kg tUJ 1.1U 1.1U 1.1U tUJ tUJ 2 1.2L 

547 7,154 71.8 mo/ko 24 24.6 40.4 27 20.5 27.7 31.6 35.1 

ZINC 23.463 100.000 77.9 mg/kg 26.2 27.8 40.0 33 25.1 33.2 43.7 37.5 

NOTES: 

U = indicates the analyte was not detected at or above the stated limit. 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

J = indicates an estimated value. 

TPH = total petroleum hydrocarbons 
EPA= Environmental Protection Agency 
PRG = preliminary remediation goals 

28.4 

- = PRGs or background concentration values not established for this particular analyte. 

a For metals, values in bold indicate concentrations exceeding both the residential and industrial PRGs, however their values are below the MCAS 

El Toro background concentrations (BNI1996). 

D For organics, values in bold indicate concentrations exceeding the residential PRGs. 
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Table 6-16: Quantification ofTotal 2,3, 7,8-TCDD Concentrations for Surface Soil (0 -1 feet bgs)- RSE Investigation 
SampleiD: LK047 LK056 LK068 LK077 

Location ID: HA11 HA14 HA18 HA21 
Sample Type: Regular Regular Regular Regular 
Sample Date: 10/10/2002 10/11/2002 10/11/2002 10/14/2002 

Sample Depth: 0 -1' 0 -1' 0 -1' 0 -1' 
Parameter WHO TEF Value Units Lab TEO Lab TEQ Lab TEQ Lab TEQ 
Dioxins/Furans (EPA Method 8290) 
1 ,2,3,4,6,7,8-HpCDD 1.00E-02 pg/g 0.947 0.0095 1.88 0.0188 2.41 0.0241 3.12 0.0312 
1 ,2,3,4,6,7,8-HpCDF 1.00E-02 pg/g 0.417 0.0042 0.637 0.0064 1.36 0.0136 0.893 0.0089 
1 ,2,3,4,7,8,9-HpCDF 1.00E-02 pg/g 0.116 0.0012 0.241 u 0.0012 0.239 u 0.0012 0.252 u 0.0013 
1 ,2,3,4,7,8-HxCDD 1.00E-01 pg/g 0.0835 0.0084 0.241 u 0.0121 0.391 0.0391 0.252 u 0.0126 
1 ,2,3,4,7,8-HxCDF 1.00E-01 pg/g 0.0944 0.0094 0.0617 0.0062 0.084 0.0084 0.0967 0.0097 
1,2,3,6,7,8-HxCDD 1.00E-01 pg/g 0.171 0.0171 0.135 0.0135 0.353 0.0353 0.345 0.0345 
1 ,2,3,6,7,8-HxCDF 1.00E-01 pg/g 0.101 0.0101 0.083 0.0083 0.122 0.0122 0.125 0.0125 
1 ,2,3,7,8,9-HxCDD 1.00E-01 pg/g 0.184 0.0184 0.125 0.0125 0.469 0.0469 0.401 0.0401 
1 ,2,3,7,8,9-HxCDF 1.00E-01 pg/g 0.193 0.0193 0.241 u 0.0121 0.33 0.0330 0.31 0.0310 
1,2,3,7,8-PeCDD 1.00E+OO pg/g 0.0791 0.0791 0.241 u 0.1205 0.193 0.1930 0.169 0.1690 
1 ,2,3,7,8-PeCDF 5.00E-02 pg/g 0.114 0.0057 0.241 u 0.0060 0.0744 0.0037 0.101 0.0051 
2,3,4,6,7,8-HxCDF 1.00E-01 pg/g 0.134 0.0134 0.162 0.0162 0.177 0.0177 0.204 0.0204 

"' &. 
~ 

2,3,4,7,8-PeCDF S.OOE-01 pg/g 0.141 0.0705 0.081 0.0405 0.239 0.1195 0.181 0.0905 
2,3,7,8-TCDD 1.00E+OO pg/g 0.103 0.1030 0.0965 u 0.0483 0.107 0.1070 0.105 0.1050 -2,3, 7,8-TCDF 1.00E-01 pg/g 0.119 0.0119 0.0617 0.0062 0.137 0.0137 0.147 0.0147 
OCDD 1.00E-04 pg/g 8.93 0.0009 17 0.0017 30 0.0030 40.3 0.0040 
OCDF 1.00E-04 pg/g 1.97 0.0002 1.35 0.0001 6.87 0.0007 6.59 0.0007 
Total HpCDDs na pg/g 1.9 na 3.8 na 5.71 na 6.32 na 
Total HpCDFs na pg/g 0.417 na 1.39 na 3.05 na 2.32 na 
Total HxCDDs na pg/g 0.604 na 0.413 na 1.2 na 1.23 na 
Total HxCDFs na pg/g 0.916 na 1.92 na 2.55 na 2.03 na 
Total PeCDDs na pg/g 0.294 u na 0.0444 na 0.282 na 0.183 na 
Total PeCDFs na pg/g 0.681 na 1.63 na 2.66 na 2.18 na 
TotaiTCDDs na pg/g 0.226 u na 0.178 u na 0.139 na 0.216 na 
TotaiTCDFs na pg/g 0.514 na 0.324 na 1.19 na 1.34 na 

Residential PRGs Industrial PRGs 
(pglg) (pglg) 

Total2 3 7 8-TCDDs 3.9 20 0.3822 0.3304 0.6721 0.5911 



 





m 
&. 
"' 

Residential PRGs Industrial PRGs 



"' 0, 
01 

Residential PRGs 

U = Not detected at the threshold indicated 
pg/g = picograms per gram 
na = not available 

Industrial PRGs 

WHO = World Health Organization 
PRGs = Preliminary Remediation Goals 

TEF =Toxicity Equivalent Factor 
TEQ =Toxicity Equivalent Quotient 



November 2003 
Draft Expanded Site Inspection Report 

Anomaly Area 3 
Nature and Extent 
of Contamination 

Table 6-17: Statistics of Detected Analytes-: Surface Soil Sampling (0 -1 feet bgs)- RSE Investigation 

I' I' ! Minimum and I I 
, Number of Maximum . 
! Samples Number of I Concentrations ! Frequency of I Detections Above 

Analyte ! Analyzed a I Detections I (~glkg) i Detection (%) PRG 
Motor oils (mglkg) I 37 18 I 3J-160 ! 49 I -
PHC as diesel fuel (mglkg) I 37 11 I 0.8J-15 ! 30 I -
PHC as gasoline (mglkg) I 37 ' 27 I 0.0.2J-0.1 J i 73 I -

' 
Bis(2-ethylhexyl)phthalate I 37 I 3 I 51J--65J I 8 I -' I ' I -

I ' 
Anthracene I 37 1 I 44J I 3 I -
D1ethylphthalate 37 1 140J 3 

Benzo(a)anthracene I 37 7 7J-730J I 19 I 1 ' 
Benzo(a)pyrene I 37 ' 3 10-1030J I 8 ! 1 
Benzo(b)fluoranthene I 37 I 5 I 8J-1790J I 14 I 1 ' I 
Benzo(Q,h,i)pe~lene I 37 4 7J-440J I 11 I -
Benzo(k)fluoranthene 37 I 4 7J-510J 11 1 
Ch~sene 37 I 4 8J-870 11 -
Dibenz(a,h)anthracene 37 I 1 97J i 3 1 
Fluoranthene 37 I 5 8J-1000 I 14 I -I 

lndeno(1 ,2,3-c,d)pyrene i 37 2 15J and 460J I 5 I -
Phenanthrene 37 2 9J and 290 5 -
Pvrene 37 I 5 I 11J-960 14 I -' 
Total 2,3,7,8-TCDD (TEQ) (pglg) j 10 10 I 0.3304-20.21 1 ioo!' 2 

Arsenic • (mglkg) I I ~ 37 37 
' 37 1.6-4.7 I 100 

NOTES: 

a Number of samples analyzed for the specified analyte, including duplicates, if any. 
"' All arsenic detections were below former MCAS El Taro background value of 6.86 mg/kg. 
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.. , Unit• 

TPH as Diesel - - 11 U 5600 _170 10.7 u_ 150 42 _1_2 79 10.9 U 15 10.6 U 150 160 61 

~~~>{M~EKl ______ -+~7',,30~0 ~.DDO~l,,•O~OO ___ -__ ~~~~~g-1--~160•U~+-~7~9~LU~~~6~21~U4--~53i~UU __ ~~1:2D~U~+-~6~4U~+--~5'i~LU~~~65iU~r-~6~0'~~+-~50~LU __ ~~59~~r-~16~0U~+--;73~U~r-~90~U~ 

•cetone i;BoD.ooo 6:20o:Qoo - ~glkg 160 100 46 J 53 u 1: 50 37 J 80 60 u 66 59 J 73 90 u 

3enzene 60 1,315 - "olk.o 16 J9_lJ >~ 12 6,i_ _-"' u 1.7 J 6 U 5 5.9 U .3 9 U 

9,107 20,527 16 9.2 6.2 5.3 u 12 u 6.4 u 6.5 6 5 5.9 u '.3 u 9 u 

1,700,000 1,700.000 "91k9 16 u 7.9 u 6.2 5.3 u 12 u 6.4 5.3 6.5 u 6 5 u 

621 2,1' 0 - "q/kq 360 u 21000 u 1800 u 350 u 1800 u 1800 u 270 J 1800 u 360 u 380 u 350 u 3500 u 1700 u 390 u 

62 21 - ~9/kg 280 U 16000_U_ 190 U ~ ~0 U 1300 U 1400 270 U 38 U 270 U 2700 140 J 39 U 

Chrvsene 621 2, ~ • ~ _ , u 21 ooo u 19oo u sso 18Do u 18oo u E~ 18oo s6o 18o ::: ~ ~"""-t-cm;-:;.~"'~:cT.--~-t- ~ 

i~,~i:::!;·2i··' ~-<
1 

~~~~~~~t~~~!652:!1 1~!~!-· -!·3~53~f~~~~:~~~j~~~~!ii~~~~t~~~~1:'t~ u~,--~~i~i~~~;~:oiol()_o~~"'r~~~~-+f~-...,~-:,;;:s:'ii~"'i!~~ ~~~~--j~--~i~:.i:;"':;:~~-~'-~~--~~-...,~~...,i;:;i~~~:~-c~u ~~~=~{~~-:C";i::i~:~i:~~ ~~~~~=~~~=~=~;:·:t~~o~~~~=~=~~~=~:::,;t;~~j~~~=~:::jt~~=_,~~~;r~~~"":\ ~t7-_~~~:r~~=~;,"'1:838t080::t ~~~~~~r~~~~-::;¥.~""~t""~: ~;~;~;~t~;~;~:m;:;:;~;~;~;~;~;"'":"":;"'::6it,::;~ ~====1+===~~:::::::,;:9:;:~;~~-== 
Pvrene U 21000 U lOO U 350 U ~ 1800 U 460 360 U 380 U 'u 1700 U 390 U 

~~lal• (•PA Moth"~ 60108)" 

in~umons=y==========~~31~t=~4~10=t~~31 .. 10~6=E~m~9/kg==t=~~11U~J=±='1110~.5U==~!111.i.21~LU==t=19Dl . .7~U~~~~11U~Jt=~10J.~.7U~~1~0.6~1U~~~10l.'.9~U==t=1~0.91~UUJ~~11~1 . .4~1U~l=~10J.~.61~LUJ~E;1~0J.~7U~~ ,
15 
.. 12

6
UJ 

Arsenic 1.39 1. _6.86 mglkg 3.05 2.12 2.40 1.81 4.63 4.59 2.85 4.35 3.45_ 3.98 1.85 , __ 

5,4DE 67,000 173 m91k9 112 ~ 76 73 10 104 62.: 106 98.3 63.5 79.7 83.: 

BeJYIIium 154 ,941 J.669 molko .459 U . f,'f- .298 .21 U .361 u .459 u .407 U .419 U .391 U .533 U .25:1 U .63 U .558 

Cadmium 1.7 '.4 2.35 . u . _ 1,12 1.0 _u_ 1 u 1.0< u 1.09 U 1.14 U 1.06 U 1. • U 2.42 1.2 U 

i 21' 148 mg 10.2 10.4 7.04 4. 13. 15. 16.9 12.3 9. 13. 53.1 14.9 

Cobalt 903 1, mg 73 5.33 3.09 2.5 4. 5. 4.52 4.:g 6.1 2. 72.8 6.74 

_<::opper 3,129_ 40,877 mg <9 1.56 10.7 6.48 3.04 9.: 12: 1.82 12.6 6.56 1' .3 4. 2040 12.4 

,l.ead 150 750 1! mo <O 1.47 9.36 9.72 .22 12.• 14.' 1.87 11.9 3.58 3. 3.4 6. 677 4.42 

547 7,154 m~9_ '.4 35.6 1.1 .9 " 29.5 18 >.9 ~~~=+=~22'tt··8=+='~';7d .. 9 I==~llfu2oc::::=J=~~c=J==~43• . .4·b:= 

Zinc 23,463 100, _77.9 m~9 s·•.7 45.9 ;_g 4 50.7 26.2 ;_9 ~ 32.5 27,§ J 'J _!l!l_J 

1,2,3,4,6,7 

1, 

1, 
1,2,1,7, 

1, 

~OF 
~~l..Tcoo"" (;[JF 

_i:i(;DO. (tota'l_ 
HCOF• (total) 
OCDC 
OCDF 
~ :oo,{toan 

D•(tota 
lFs (total 

:arrotal: , , 

-
-

_.:_ 
. 
-
-

_:_ 
. 

-
3.9 

-
-
-

-
-
-

3.9 

. 
-

_.:_ 
. 
-
-
: _ 
-

-
2; 

-
-
-

_.:_ 

-
-
-

27 

. 
-
-

-
. 
-
-
-
-
. 

-

--
-
-

P!lfg 4.3J NA 39 NA N NA NA NA NA NA NA NA NA NA 

PC :.7 U NA . UJ NA_ --"' NA .. ""'. NA NA NA NA Nl NA NA 

pg 0.72 U NA 0.99 UJ NA N NA NA NA NA <A NA Nl NA NA 

pg 0.64 U NA .86 U NA N NA NA NA _I'J.4_ <A i'JP. Nl NA NA 

pg 1.41 U NA 1.68 U NA N NA NA NA NA <A NA Nl NA NA 

PO• U NA 1.5 U NA NA * NA NA NA <A NA NA NA NA 

POlo 0 ,7~~~4-~N~A--~~~~~6~~4--~NA __ ~~~N~~~A~--~~ ~--4-~N~~~A~--~~N~A--~--~NA~--f-~<~A--f--~NA __ -f--~NA __ _, __ ~NA __ ~L-~N~~~A~--

pg/9 0 NA 1.1 UJ NA NA NA NA ~A_ NA NA NA NA NA 

pg/g 0.77 NA l.80 U NA NA NA NA NA 'A NA NA NA NA 

pg/g 1),82 U NA 1.2 U NA NA NA NA NA NA NA NA NA NA 

pg~ l49U NA 0.74 NA NA NA NA NA ~ NA i'JP. NA 

pg/g l.42 U NA 0.71 NA Nl NA NA NA NA_ _t<A NA NA NA 

POI9 l.48 U NA 0.73 NA Nl NA NA NA NA NA NA NA NA NA 

PolO .79 U NA_ __Q]8 NA Nl NA NA NA NA NA NA NA NA NA 

P919 0.42 U NA 0.66 UJ NA Nl NA NA NA NA NA NAN NAA NA NA 

~ 
~ ~ ~ ~ 

pglg 1.8 NA 6.8 J NA NA NA NA NA NA_ _lJA NA NA NA NA 

pg/g 0.88 U NA 4.1 NA NP 'A NA NA NA NA NA NP NA NA 

pq/o 0.17 NA I. 6 u_ NA NP 'A NA NA NA NA NP NA NA 

PO NA 330 J NA NP <A NA NA NA lA NA NP NA NA 

pg l.9 NA 10 J NA NP <A NA NA lA NP NA NA 

pg. l.82 NA U NA NA N NA NA NA lA NA NP NA NA 

pg !.7; NA 20 U NA NP N NA NA NA NA NP NA NA 

- ~ ~ -""- ~ N ~ ~ ~ ~ ~ ~ 

.~ ~4U NA 0.66UJ NA NA N NA NA NA NA NA NA NA 

NA 0.424 NA .NA NA NA NA 
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Sample Type: Regular Regular Regular Regular Regular Regular Duplicate ~ Regular Regular 

P<Gs Background Sample Date: 03/06196 03/07196 03/08/96 03/08/96 03/07/96 03/09/96 03/09/96 ~-/-~03/0~8196,__t-_,0~3/0B~/96_ 

Industrial (0.95 QuantHelf-"""' Sam~ple~ IDept:"h ::'-""'"'2•oo"= .. oo""·· '-I--''02:'C22 .. ~0'-f----'"=" 22 .. 10"'·· "---+--"'_EI~!,_0'_'.""----+--"'2:;:22'-E"'-.. o•-f---'"=" 22.0::7"'-,-+---""'221"=' ... 5 .o:',, '--f--".::2;;;2_.';;c, - 22.0' 35.0' 

TPH as ~e~e~thod 
8015

M) . • • ~~: 12 u 130 63 110 13 220 130 260 370 

~ VOCSI~'(E~PAtiM=etho=dl 8=260)==i3 7,~·~~~ 2~8, • UO ko 78 U 66 U 67 U 52 J 52 U 10 J 13 J 100 U 

~ ~- 6, • ug kg 78 5 ' J 40 J 2ao 46 J a1 98 100 

Benzene 67• - ug kg '.8 U 6. U 6. 6.3 U 5.2 U 5.9 U i9 U 10 

Cobatt 
Coooer 

.l.ead 
•ganese 
.bdenum 

""k"' 
Thallium 

'.4 

903 1, 6.98 mo ko .97 

3,129 mgkg 1.9 

150 15 mg kg 1.1 
1,762 19,458 29 mg kg 185 J 

390 5100 Nl mo ko 1.4 UJ 

1,564 20,439 15.3 mo ko 
5, 110_ 0.32 mg .2 U 

1.2 67 0.42 mg kg 22 U 

547 ·,154 71.8 moi<o -#~ 

~Zinc~~~~~~~Dlt~23~l,,_4~6>a:"---j-~'oo~o •. o~oo-t_~717:~_'--9'---j-~m~~~o-t~~~ 

' n, , " DQ19 NA 

1, -HCDC 
1.2.: I, 7,8-HCDF 
1.2.: 

1. 
1, 

:::' Wo; 
, , ',8-TCDD 

<, 7,B~TCDF 
I 

HPCDFs (total) 
HCDDs 
HCDFs (total) 
OCDD 

5if~: 

. 

. 

. 

. 

. 

. 

. 

. 

3,,_ 

. -

. 

. 

. 

. 

3.9 

. 

. 

. 

. 

. 

. 

. 

27 

. 

. 

-
. 

27 

. 

. 

-
-
. 

. 

. 

. 

. 

. 

. 

. 

. 
-

pg/g NA 
pg/g NA 
DO NA 

pg. NA 
pg. NA 
pg. NA 
pg 
pg. 
pq 

DO 

pg 
pg 
pg'g 

DO 
pg 
pg . 
pg, 

Do 

pg 
pg 
pg 
pq/q 

12.1 u 
6.47 
_1_01 
.419 u 
1.35 
23. 
4.0 
17, 
24.1 
1: 
'.a· 
9 .. 
1.2' u 
.21 u 

39.7 
72J 

NA 
Nl 
Nl 
Nl 

m 
NA 
NA 

~ 
NA 
N~ 

NP 
N~ 

NA 

NA 
NA 
NA 
NA 
NA 

-""' NA 
NA 
NA 
NA 

12.2 u 

=¥su 
1.22 u 

16 
2.21 
- 4,3_ 
2.96 
124 
2.45 u 
6.61 
1.22 u 
1.22 u 

25.8 
34.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.5 u 

:i=u 
.15 u 

14.1 
4. 
2!. 
6. 

2.3 u 

1.15 u 
1.15 u 
33.8 
37.6 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

11.7 u 

.378 u 
17 u 

8.3 
3.43 
4.7_9 

3. 
91.2 
1.35 u 

5.32 
1.1: 
1.1: 
2D.B 
21.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.8 u 

:i 
1.18 u 
7.29 
.27 

73 
38 

2.37 u 
'.28 
.18 u 
.18 u 

20.6 
37.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.7 u 
3.05 
93.5 

17 u 
8.08 

3.6 
7.12 
3.93 
136 
1.35 u 
7.4 

1.17 u 
1.1: u 
22.6 
34.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11.5 u 
2.99 
95.5 

102 u 
1.15_U 
>.34 
l.55 
;_9; 
;_53 

u 

u 
u 

25.9 
39.2 J 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

_NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

52 u 
52 u 
5.2 u 

3 J 
32 

10.4 u 
2.6 

55.• 
.29 

iM 
10.8 

""-' 11 
1: 
18 

~ 
B. 
1.04 
1.04 
21.6 

~ 

NA 
N1 
Nl 

-"" 
N/ 
NA 
NA 

_NA 
NA 
N/ 

Nl 

Nl 
NA 
NA 

NA 
NA 
NA 
NA 

~ 
NA 
NA 
Nt 
Nt 
Ni 

1100 

11J 
7: 

5.9 u 
2. 
5.9 u 

11.7 u 

~;;;-----
1.1: 
11.2 

.36 

.39 
07 

2.34 u 
'.12 
1.17 
1.17 
26.8 
32.5 

NA 
NA 
NA 
NA 

NA_ 
NA 
NA 

'"'­NA 
NA 
NA 
NA_ 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

""'-NA 
NA 
NA 
NA 

6-63 



( 
' 

.. ""'TES: 

1dicates the analyte was not detected at or above the stated limit. 

indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

J = indicates an estimated value. 
mglkg = mi!Jigrams per kilogram 
pg/kg = micrograms per kilogram 
pg/g = picogram per per kilogram 
NE = not established 
NA = not analyzed 

• For metals, 

TPH =total petroleum hydrocarbons 
EPA= Environmental Protection Agency 
PRG = preliminary remediation goals 
VOCs =volatile organic compounds 
SVOCs = semivolatile organic compounds 

AA3 = Anomaly Area 3 
RSE = Removal Site Evaluation 
- = PRGs or background concentration values not established for this particular analyte. 

Values in bold and in highlighted cells indicate concentrations above the MCAS El Toro background concentrations (BNI1996) and their respective residential and industrial PRGs. 

Values in bold and italicized indicate concentrations exceeding the MCAS El Toro background concentrations (BNI1996) and residential PRGs, however their values are below the industrial PRGs. 

Values in bold indicate concentrations above their respective residential and industrial PRGs, but below the MCAS El Taro background concentrations (BNI1996). 

Values underlined indicate concentrations above the residential PRGs only, but below the MCAS El Toro background concentrations (BNI1996) and industrial PRGs. 

b Value in bold and In highlighted cell indicate that the particular analyte has concentrations exceeding its residential and industn'al PRGs. 
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Table 6-19: Statistics of Detected Analytes- Subsurface Soil Sampling (greater than 1 - 35 feet bgs)­
Previous Investigation 

I II I I I I Detections Above 

I I Minimum and i I fonmer MCAS El 
Number of Maximum I iDetectionsl Toro Background 

I Samples ' Number of I Concentrations I Frequency of I Above Concentrations and 
Analyte ; Analyzed a Detections. (~glkg) Detection(%). PRGs , PRGs 
TPH as Diesel (mglkg) I 24 19 12-5600 I 79 [ 

2-Butanone (MEK) i 24 4 11J-52 17 I 
Acetone I 24 15 31J -230J 21 I 
Benzene 24 1 1 7J 4 I 

I I 
' 

Methylene chloride 

Styrene 

Benzo[a]anthracene 

Benzo[a]pyrene 

Benzo[b ]fluoranthene 

Chrysene 

D1ethyl phthalate 

Fluoranthene 

lndeno[1 ,2,3-cd]pyrene 

Phenanthrene 

Pyrene 

Antimony (mglkg) 

Arsenic (mglkg) 

Cadmium (mglkg) 

Lead (mglkg) 

Molybdenum (mglkg) 

Totai2,3,7,8-TCDD 
(pglg) 

' 
I 
i 
I 
! 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
' 

24 8 

24 ! 1 

24 I 1 

24 I 2 

24 i 1 

24 I 1 

24 2 

24 I 1 

24 I 2 

24 I 1 

24 1 

24 1 

24 24 

24 3 

24 24 

24 3 

2 2 

2.7J-34 I 33 I 

32 i 4 I 

270J i 4 

I 140J and 230 I 8 

440 I 4 I 
250J I 4 

I 
1 1 OOJ and 260J I 8 

' 
600 I 4 

63J and 81 I 8 

140J I 4 

I 460 I 4 
' I 46J I 4 

1.81-211 I 100 

1.35-2.42 I 13 

2.22-s11 1 100 

! 2.13J-49oJ 1 13 

I 0.0476-0.424 
1 . ' 

100 

Notes: a Number of samples analyzed for the specified analyte, including duplicates, if any. 

- I 
- I 
- I 
1 I 

i - I 
' I 

I - ! 

I - ' I I 
i - I 
I - I 

- I 
1 I 

I 

24 I 
2 I 

I 1 

1 

-
-
-
-
-
-

-
-
-
-
1 

2 

1 

The frequency of all SVOC detections was less than 8 percent of the collected samples. Only one 
SVOC (benzo[a]pyrene) in only one sample (20242-1 I I I) out of24 samples exceeded its residential 
PRG. The two samples analyzed for dioxins and furans reported total 2,3, 7,8-TCDD (TEQ) 
concentrations of0.05 pg/g and 0.42 pg/g, respectively. Both detections are below the 2,3,7,8-TCDD 
residential PRG of 3.9 pg/g. 

In the case of metals, Table 6-19 presents metals that exceed the PRG values and former MCAS El 
Toro background concentrations. The metals not listed in Table 6-19 but detected include copper 
(9 detections; 10.7 to 2,040 mg/kg), lead (3 detections; 24.6 to 677 mg/kg), and zinc (2 detections; 
146 mg/kg and 6,030J mg/kg). 

The maximum concentrations of all the metals that were detected above background levels and 
residential PRGs (antimony, arsenic, cadmium, lead, and molybdenum) are reported from sample 
20242-1096 collected from trench IE at 16 feet bgs. This sample also had maximum number of 
metals that exceeded the background (Table 6-18). However, it should be noted that samples 
collected further deep within the trench IE at 22 feet bgs (20242-1099) and 20 feet bgs (20242-1101) 
reported metal concentrations below background and consistent with rest of the subsurface samples 
collected at the site. As can be seen in Table 6-19, only 2 in 24 samples for arsenic and only I in 
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24 samples for antimony, cadmium, lead, and molybdenum exceeded botb background 
1\p concentrations and PRGs. 

\;:) ~ 6.4.3 Summary of Soil Sampling Results 

"'' ,; Based on tbe results of two trenching activities (previous and RSE investigations) and subsurface )r3:1 ,1··? exploration during soil gas survey, it was confmned that there is approximately 2 to 5 feet of soil 
"\) ,:S ')" cover_ below ':"hich tbe debris_ was enco~te~ed. _The purpose_ of t~e ~urfac~ soil sampling was to 

\i\ec6 quantt~k du~~a.Lcnntamm~!!.<2!L!!L~urf~tl~~lL~ml cover) to human and. 
' ecological receptors at the site. The purpose of subsurface soil sampling was to help adequately 

characterize tbe nature of the debris and evaluate tbe risk of adverse human healtb and ecological 
effects at tbis site. 

For surface soils (0 - I feet bgs), no VOCs were detected in any of tbe surface soil samples 
(37 samples at 33 locations). Petroleum hydrocarbons were detected at very low concentrations 
ranging from 0.021 mg/kg to 160 mg/kg. Only 5 SVOCs (benzo(a)antbracene, 
benzo(b)-fluorantbene, benzo(k)fluorantbene, B[a]P and dibenz(a,h) anthracene) at only one location 
(HAI5) out of33 surface soil sampling locations exceed residential PRGs. 2,3,7,8-TCDD exceeded 
its residential PRG at only one out of nine surface soil sampling locations (HA26) analyzed for 
dioxin and furan. All metals that were analyzed were less tban eitber background or PRG 
concentrations at all 33 surface soil sampling locations. It can be concluded tbat metals are detected 
in tbe surface soils at a frequency that reflects their natural variation in tbe soils. 

In subsurface soil samples, with tbe exception of common laboratory contaminants such as acetone, 
2-butanone and metbylene chloride, the frequency of detection of the VOCs and SVOCs is less tban 
4 percent and 8 percent, respectively. None of tbe detected VOCs exceeds residential or industrial 
PRGs. Only one SVOC (benzo[a]pyrene) in only one sample (20242-1111) out of 24 samples 
exceeded its residential PRG. Asbestos and perchlorate were not detected in any of tbe subsurface 
soil samples. Of 24 samples analyzed, only 19 samples had detected concentrations of diesel range 
petroleum hydrocarbons. Of tbese 19 detections, only two had concentrations of I, I 00 mg/kg and 
5,600 mg/kg; all otbers ranged from 12 to 370 mg/kg .. The maximum concentrations of all tbe 
metals tbat were detected above background levels and residential PRGs (antimony, arsenic, 
cadmium, lead, and molybdenum) and maximum number of metals tbat exceeded tbe background are 
reported from one sample (20242-1 096) collected from trench IE at 16 feet bgs. Metal analytical 
results indicate high variability in concentrations of metals at tbe site, which is not uncommon and 
can be attributed to natural conditions. Only 2 in 24 samples for arsenic and only I in 24 samples for 
antimony, cadmium, lead, and molybdenum exceeded botb background concentrations and PRGs. 

Based on these sampling results and tbe physical characterization of areas that contained significant 
volumes of construction debris supports tbe previous conclusions that only inert construction-related 
debris were placed at AA 3. In addition, characterization oftbe near-surface soils does not show tbat 
significant levels of contamination exist. This data, coupled witb tbe human healtb and ecological 
risk assessments, can be used to develop a response action tbat is protective of human and ecological 
receptors. \\ :_ 0 t \-'>. 

",,'""' •(\i.~.;:v ~"'·· .. ' ~~-ki" '-·~ • . .l ... ~ ' .,_ \r .J \l/ 
6.5 GROUNDWATER . \ ('}'J}N 'J-.r'' ~ }\ 

The RSE DQO decision rule #4 of tbis RSE recommended additional groundwater sampling if tbe 
groundwater was not adequately characterized. This recommendation will resolve project 
question #4. 
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Four wells, (MWO! through MW04) existed at the site before the RSE investigation. Wells MW05 
through MWl 0, including dual nested wells at MW09, were installed as part of the RSE 
investigation. Monitoring wells MW03 and MW06 were installed as upgradient wells and MWOl, 
MW02, and MWlO (screened in bedrock) were installed as down gradient wells. Sample results 
from wells MW02, MW04, and MWl 0 were used to characterize the groundwater from the deepest 
section of the fill (south and northeast of the intersection of cross section lines AA 3-2-2' and 
AA 3-12-12' [Figure 5-7]). 

Dual nested wells MW09A and MW09B were installed close to the debris between existing well 
MWO 1 and well MW08 to verify if additional aquifers are present at the site and to evaluate if there 
is any radial migration of leachate from the lowest portion of the debris placement area. The well 
locations are presented on Figure 4-1. 

As part of previous sampling events ( 4 November 1999 and 20 April 2000), the existing four wells 
(MWOl, MW02, MW03, and MW04) were gauged and sampled. The samples were analyzed for 
petroleum hydrocarbons, VOCs, SVOCs, metals, perchlorate, nitrates, and radionuclides. A 
summary of detected analytes from these previous sampling events is presented in Table 6-20. 

6.5.1 November 1999 Groundwater Sampling Event 

Five groundwater samples (including a duplicate at MWOl) were collected during the November 
1999 sampling event. A stray detection (less than its MCL of 13 f!g/L) of methyl tert-butyl ether 
(MTBE) was reported from the sample and its duplicate (2.6J and 2.5J f!g/L) collected from well 
MWOl during the November 1999 sampling event. Selenium was the only metal that was detected at 
a concentration (50.3 f!g/L) slightly exceeding its MCL value (50 f!g/L) in well MW03. Gross alpha 
concentrations from all wells exceeded the MCL value of 15 pCi/L. 

6.5.2 April 2000 Groundwater Sampling Event 

Four samples were collected during April 2000 sampling event. The MTBE detection in the 
November 1999 sampling event from well MWO I was not confirmed in the April 2000 sampling 
event. Chromium was detected in well MW02 (357 f!g/L) above its MCL value (50 f!g/L). Of all the 
radionuciTaescletected, only gross aljilia ani:hrraniUfil~CiJL) concentratl6ns exceeded 
the MCL value in all wells. 

6.5.3 December 2002 Sampling Event- Round 1 RSE Investigation 

Twelve groundwater samples (including one duplicate from well MWlO) were analyzed for 
petroleum hydrocarbons, VOCs, SVOCs, metals, and perchlorate (Table I-1 of Appendix I). A 
complete data set for Round 1 groundwater sampling is presented in Table I-2 of Appendix I. Even 
though the previous groundwater samples had radionuclide concentrations exceeding the PRG 
values, radionuclide analyses were not conducted for groundwater because Phase I and IT 
radionuclide evaluations concluded that the radionuclides in the groundwater naturally occurring, 
and not anthropogenic, and there was no evidence that the gross alpha and gross beta emissions 
detected at former MCAS El Toro were caused by Marine Corps activities. Therefore, no further 
evaluation of the origin of the radionuclides in groundwater was recommended. The December 2002 
groundwater samples were collected as part of the first sampling event of four events proposed as 
part of the RSE investigation. Detected analytes from this sampling event are presented in 
Table 6-21. 

No VOCs were detected in any of the wells sampled with an exception of a stray detection of 
chloroform (0.61 f!g/L compared to its MCL of 100 f!g/L) at MW08. Random and very low 
detections (much lower than regulatory threshold of tap water PRGs) of diethylphthalate (non-detect 
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to 2J fLg/L in MWO 1 and MW08), m/p-creosol (non-detect to 6J fLg/L in MW02), and phenol 
(non-detect to 12 fLg/L in MW02) were reported. Groundwater sample collected from well MWO! 
had nickel concentrations (I 05 fLg/L) exceeding the MCL value of 100 fLg/L. C:hromium 
concentrations in MW02, exceeding the MCL value in April 2000 sampling event is confirmed in 
December 2002 sampling event (296 fLg/L). Motor oils (0.37 milligrams per liter [mg/L]) and 
petroleum hydrocarbons as diesel fuel (1.3 mg/L) were the other analytes reported from this well; it ---must 5elloted that a dead rodent carcass was removed from this well prior to sampling. No other 
well reported motor oils or petroleum hydrocarbons as diesel, except for a trace detection 
(0.008J mg/L) of diesel fuel in MW08. 

6.5.4 March 2003 Sampling Event- Round 2 RSE Investigation 

The March 2003 groundwater samples were collected as part of the second sampling event of four 
events proposed as part of the RSE investigation. Fourteen groundwater samples (including three 
duplicates from wells MWO 1, MW02, and MW08) were analyzed for petroleum hydrocarbons, 
VOCs, SVOCs, metals, and perchlorate (Table 3 of Appendix I). Detected analytes from this 
sampling event are presented in Table 6-21. The results are consistent with the previous sampling 
events. 

6.5.5 Summary of Groundwater Sampling Results 

Figure 6-11 presents the results of November 1999, Apri12000, December 2002, and March 2003 
groundwater sampling events. The statistics on the groundwater samples from these sampling events, 
including duplicates and information of regulatory threshold value exceedance is presented in 
Table 6-22. The detected VOCs from all sampling events are MTBE (2 detections in 1999 at one 
well [including a duplicate]less than the MCL) and chloroform (I detection less than the MCL), and 

~ 

detected SVOCs are rnlp-cresol (I detechon-less than the tap water PRG), diethylphthalate 
(2 detections less than the tap water PRG), and phenol (I detection less than the tap water PRG). 
Single detection of motor oils and diesel fuel petroleum hydrocarbons was recorded in the December 
2002 groundwater sample from well MW02, as well as one trace detection of diesel in MW08. From 
all sampling events, the only metals that were detected above their regulatory threshold (MCLs) 
w omium 2 detection abo e.its..MCL.in.2000 and 2002), nickel (I detection above its MCL in 
2002) and selenium (I detection above its MCLin 1999). -

•"-~ ~ Figures 5-8, 5-9, and 5-10 present the cross sections showing the width and depth of debris 
1:: . ::/ · · placement at the site. The water level gauging information (December 2002 depth-to-water 

\~ '.:f' information) is also shown on these cross sections. In these cross sections, the groundwater surface 
~· W appears to be above or within close proximity to the pre-waste placement topographical elevation, 
{\ ~ which might indicate that the groundwater is in contact with the debris placed at the site. The 

r physical and chemical characterization of debris was not performed at depths greater than 22 feet bgs 
(with an exception of 35 feet bgs at one location). Therefore, it is uncertain whether debris that could 
be a potential source of chemical contamination for the groundwater were placed at depths greater 
than approximately 22 feet bgs. However, even though there is a complete groundwater pathway for 
contaminant migration due to the close proximity of groundwater to the pre-waste placement 
topograph, the analytical results of all the groundwater samples collected from the periphery of the 
debris placement boundary and the concentrations, low frequency of detection and spatial 
distribution of groundwater constituents indicate that there is no impact to the groundwater from the 
site. The results indicate that most of the debris placed at the site is inert construction debris and that 
the site did not receive any debris ~al..contamination in the groundwater. 
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Table 6 20· Summary of Detected Analytes Groundwater Sampling AA3 Previous Sampling Events - - -
Regulatory Sample ID: 

Threshold Location ID: 

Concentrations Sample Type: 

Parameter (~g/L} Sample Date: 

VOCs {EPA 8260A) Unit 

Methyl tert-butyl ether (MTBE} 13' ~giL 

Metals {EPA 6010) 

Arsenic 50' ~giL 

Chromium 50' ~giL 

Manganese sod ~giL 

Selenium 50' ~giL 

Zinc - ~giL 

Miscellaneous 
Nitrate (N03

} (EPA 300.0} 45' mg/L 

Radionuclides 
Americium 241 (ASTM 03972} - pCi/L 

Thorium 228 (ASTM D3972} - pCi/L 

Thorium 230 (ASTM 03972} - pCi/L 

Thorium 232 (ASTM D3972} - pCi/L 

Total Uranium (ASTM D3972} 20a,c pCi/L 

Lead 210 (ASTM D5811M} - pCi/L 

Total {Radium 226} (EPA 903.0} 5b,c pCi/L 

Gross Alpha (EPA 9310) 15' pCi/L 

Gross Beta (EPA 9310) 50' pCi/L 

Radium 228 (EPA 904.0) _5' p_Ci/L 

Notes. 

20242-987 20242-990 20242-1123 20242-984 20242-1124 

AA3-MW-01 AA3-MW-01 AA3-MW-01 AA3-MW-02 AA3-MW-02 

Regular Duplicate Regular Regular Regular 

11/03/99 11/03/99 04/19/00 11/02/99 04/19/00 

2.6 J 2.5 J 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 
50 u 50 u 50 u 50 u 357 

80.2 77.1 20 u 259 433 

5.47 J 9.32 J 12.9 u 18 u 11.8 u 
20 u 20 u 20 u 29.4 20 u 

1.33 1.32 NA 3.23 NA 

NA NA 0.026 NA 0.016 

NA NA 0.056 u NA 0.097 u 
NA NA 0.119 u NA 0.13 u 
NA NA 0.008 u NA 0.015 u 
NA NA 47.4 NA 31.63 

NA NA 0.49 J NA 0.45 J 

NA NA 0.09 NA 0.1 

34.6 35.3 27.6 23.5 28.3 

11.4 11.5 21.8 34.7 22.7 

NA NA 0.66 NA 0.29 

U = indicates the analy1e was not detected at or above the stated limit. 

J = indicates an estimated value. 

MCL = maximum contaminant level 

20242-989 

AA3-MW-03 

Regular 
11/03/99 

10 u 

10 u 
50 u 

20.9 

50.3 
20 u 

1.14 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

35.5 
12.8 

NA 

~g/L = micrograms per liter 
mg/L = milligram per liter 

pCi/L = picocuries per liter 

AA3 =Anomaly Area 3 - = Regulatory Threshold Concentrations not established for this particular analy1e. 

NA = not analyzed 

' The regulatroy threshold limit is for total of uranium constituents. 

'The regulatory threshold limit is for total radium constiuents. 

'Value represents the stringent concentration of Federal and California MCLs. 

d Value represents the secondary MCL. 

Values in bold indicate that the particular analy1e had exceeded its regulatory threshold limit. 

20242-1120 20242-981 20242-1122 

AA3-MW-03 AA3-MW-04 AA3-MW-04 

Regular Regular Regular 

04/18/00 11/01/99 04/19/00 

10 u 10 u 10 u 

10 u 26.4 23.2 

50 u 50 u 50 u 
20 u 48.1 20 u 

37.7 22.8 19.4 u 
20 u 20 u 20 u 

NA 5.52 NA 

0.018 NA 0.012 

0.04 u NA 0.027 u 
0.114 u NA 0.144 u 
0.011 u NA 0.057 u 
50.02 NA 56.01 

0.51 J NA 0.93 J 

0.02 NA 0.35 

35.7 50 45.9 

30 20.5 34.8 

-0.01 NA 0.13 
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Table6-21: 

VOCs 
q-M~I 

CHL 

SVOCs 

Detected 

o (MIBK) 

3/4-METHYLPHENOL (M/P-CRESOL) 
HrLHEXYLwr 1 •T10 

BUTYl HHALA TE 
I LPHTHALATE 

METALS 
ALUMINUM 

- Round 1 and Round 2 Groundwater 1-RSE 

Regulatory 
Threshold 

Concentrations 
(~giL) 

100' 

180' 

-
29000" 
22000" 

Units 

WELLlD: 
EPAID: 
oDATE: 
:TYPE: 

ug/L 82608 
ug/L 82608 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

8270C 
8270C 
8270C 
8270C 
8270C 

••• 
~ LK332 

Regular Reoular 

sou 
0.1U 

9.6U 
9.6UJ 
9.6UJ 

2J 
9.6U 

sou 
0.1U 

9.6U 
9.6U 
9.6U 
9.6U 
9.6U 

LK333 

sou 
0.1U 

9.6U 
9.6U 
9.6U 
9.6U 
9.6U 

LK264 LK340 

Reoular Regular 

sou 
0.1U 

6J 
9.6UJ 
916UJ 
9.6U 
12 

sou 
0.1U 

9.6U 
9.6U 
9.6U 
9.6U 
9.6U 

LK341 

2J 
0.1U 

9.6U 
2J 

9.6U 
9.6U 
9.6U 

AAO "A<n< A 

LK261 LK297 LK258 LK329 LK243 LK324 LK240 
I 1 

Regular Reoular Regular Regular Regular Regular Reaular 

501J_ 
0.1U 

9.6U 
9.6UJ 
9.6UJ 
9.6U 
9.6U 

sou 
0.1U 

10U 
10U 
10U 
10U 
10U 

sou 
0.1U 

9.6U 
9.6UJ 
9.6U 
9.6U 
9.6U 

sou 
0.1U 

9.6U 
9.6U 
0.7J 
9.6U 
9.6U 

sou 
0.1U 

:.:~J 
9.6UJ 
9.6U 
9.6U 

sou 
0.1U 

9.6U 
9.6U 
9.6U 
9.6U 
9.6U 

sou 
0.1U 

9.6U 
9.6UJ 
9.6UJ 
9.6U 
9.6U_ 

A AO "" 

LK299 LK237 LK325 LK255 LK337 I 
1 

Reoular Regular Regular Regular Regular 

0.5J 
0.1U 

10U 
10U 
10U 
10U 
10U 

sou 
0.1U 

10U 
10UJ 
10UJ 
10U 
10U 

sou 
0.1U 

9.6U 
9.6U 
9.6U 
9.6U 
9.6U 

sou 
0.61 

9.6U 
9.6UJ 
9.6U 
2J 

9.6U 

sou 
0.1U 

9.6U 
9.6U 
9.6U 

. 9.6U 
9.6U 

1000' ug/L 60108 13.1 22.5UJ 8.2UJ 315 25.7UJ 20.3UJ 18.4J 200U 31.4 36.6 120J 141 101J 53.5UJ 302 169 287 82UJ 

6" ug/L 60108 4.4UJ 3.8 60U 4.2UJ 60U 2.7 60U 60U 3.2UJ 6DU 60U 60U 60U_ 60U 60U 60U 2.8UJ 2.9 

50' ug/L 60108 8.4UJ 5.3 3.7 12UJ 11.1 13.4 5.9UJ 7.2UJ 19.1 22.8 7.8UJ 7.8 2.4 12.4UJ 3.6 8 4.7UJ 10U 

1000" ug/L 60108 45.6 36.8 36.1 48.4 44.1 43.1 23.9 21.6 30.3 30 23.2 24.3 24.1 29.8 52.7 53.3 39.5 18.6 

c - ug/L 60108 170000 134000 131000 183000 177000 173000 180000 173000 191000 192000 129000 134000 205000 225000 243000 238000 96800 92000 

~~----------~~~~500~"-+~u~g/L+-~6i00~100~B+-~27' .. 4~--2~03-+-~120-4~2~96-+-~~1:~~4--1~11 . .4~+-~5;~ .. 24-~01.1.6~8.U=-LJ+-~201 .. 1-4 __ 4~ .. 7,_~~2UJ~--4~.6-T~~1.8~-~3.8U~Jr.~111~T-~~4-T-~5.3~~3~1 .. 3~ 
COPPER · 1300" ug/L 60108 5.9UJ 7.4 3.2 47.2 8.5 5 5UJ 2 15.2 6.1 2.7UJ 4.8 2.2UJ 3.2UJ 6.7UJ 7.8 6.6 3.3 

IRON 300" ug/L 60108 475 992 613_ 3430 3660_ 3150 38.9UJ 100U 258 430 181 199 79.1UJ 54.2UJ 430 244 381 92.9 

LEAD 15" ug/L 60108 3.1UJ 3U 3U 2.9UJ 3U 3U 3.8 3U 3.3UJ 3UJ 3U_ 3UJ 3U 3U 0.84J 3UJ 2.3UJ 3U 

- ug/L 60108 83600 68000 67600 94500 96100 95000 830QO__ 83000 110000 112000 69700 73600 98300 106000 99900 104000 52400 49500 

50" ug/L 60108 19.6 7.5 5.2 829 799 768 12.9J 7.6 59.7 53.3 60.5 11.5 24 30.7 71.5 54.2 145 160 

2" ug/L 7470A 0.18 0.15UJ 0.12UJ 0.2U 0.33 0.15UJ 0.037J 0.067 0.09_8_ 0.15 0.021 0.18 0.2U 0.2 0.027J 0.17 0.12 0.18 

NICKEL 100" ug/L 60108 105 55.3J 40.8J 54.2 19.3J 6.9J 4.8UJ 6.1UJ 31.1 23.3UJ 4.9UJ 2.8UJ 2.9UJ 3.6UJ 12.6J 9.7UJ 5.2UJ 1.9UJ 

- ug/L 60108 3410 2670J 2570J 5670 8690J 8020J 5750 6620 3100 3300 7810 5260 5350 5540J 5800 3800 11100 5120J 

~~~~------------r-~5~0" __ r~Ugi/L~-~6010~B+-~141..3~r-~111~.84-~1~3l~ .. 4+-~1~5 .. ~3+-~5~ .. 7~r-~8~~-~3~5L~.8+-~47,9J .. ~9+-~1:12~! .. 4~r-~191 .. 2-4~2~1.6-+~2~7.6-T~2~6-r~2~8.2~~3~3.2-T-~32.8~r-~4.8J~~~5.UL~~ 
SiLVER 100" ug/L 60108 1.2 2.3UJ 2.5UJ 0.4 2.7UJ 3UJ 1 2.6UJ 0.53 2UJ 10U 1.9UJ 10U 10UJ IOU 2.8UJ 10U 1.5UJ 

- ug/L 60108 451000 357000 359000 413000 399000 397000 303000 302000 386000 389000 464000 413000 358000 406000 371000 361000 364000 369000 

5" ug/L 60108 10U 10U 10U 10U 10U IOU 10U IOU IOU 10U 81J_J_ 10U 6.6UJ 5.7 6.8UJ IOU 10U 10U 

- ug/L 60108 25.2 22.6 22.3 8 0.98UJ 0.8UJ 15.8_ 14.2 43.6 37.1 19.7 21.3 17.2 18.9 18.3 20.3 5.7 1.9UJ 

ZINC 5000" ug/L 60108 48 6.6 6.6 26.4 6.6 115 20J 20U 20.9 11.8 9UJ 40.8 11.2UJ 5.9UJ 48.3J 40.8 19.8 36.6 

PETROLEUM HYDROCARBONS I 
.;;M~O.:-'TO"'=R;.;:D;;;IL;:c;s,:mo----+--------11--;;;mg/L I 80158 ORO 0.096U 0.096U 0.096U 
~"'-' AO Ult::>t:. cut: 1 - 1 mgJ[" 1 ou1o~ UKU ":""-"-" u.u•ou u1u•_t>u_ 

0.37 
l.J 

0.096U 0.08J 0.096U 0.13U 0.096U 0.13U 100U 0.14U 0.096U 0.13U 0.096U 0.14U 0.096U 0.096U 
u.u•ou_ U.ULJ u.u.ou U.U.OU u.u•ou u.u•ou 0.095U U.lU U.U.tiU U.U95U U.U90U 0.1U O.OOBJ u.u.ou 
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TableG-21: 

VOCs 
.... lVI~ 

c 
SVOCs 

c (MIBK) 

3/4-METHYLPHENOL (M/P-CRESOL) 
LHEXYL LATE 

BUTYl fLPHTHALAT_E 
ultiHYLPHTHALATE 

METALS 
ALUMINUM 

· Round 1 a 'd Round 

Regulatmy 
Threshold 

Concentrations 
(Ua/L) 

w.,, In· 

EPAID 
:DATE 

'IYP.f: 
Units Method 

LK33_8 
• •• 

LK24S LK319 

Reaular Reaular 

••• 
LK249 

1 
Reaular 

4. 

LK320 LK252 LK301 

Reg~r Reaular Reaular 

- ~~ ~ ~ ~ ~ ~ ~ ~ 
100° r-"'S ug/L'-+-~ 82SO;;;o-B--!--0;:'1 .. 1;7 LU..-11--0;:'1 .. 1;7 lUc---1--;:'01 .. 1;7 LUc---1--.;;cOI .. ':-:' 111 U;-l--.;;;01 .. 1;7 LU..-11--0;:'1..1;7 UU..-11--;:'01.".1;;'; LUc--

180' 

_-
29000" 
22000' 

ug/L 
ug/L 

_ ug/L 
ug/L 
ua/L 

8270C 
8270C 

_ 8270C 
8270C 

. 8270G_ 

9.SU 
9.SU 
9.6U 
9.6U 

9,~ 

9.SU 
9.SUJ 
9.6UJ 
9.SU 

~u 

9.SU 
9.SU 
9.SU 
9.SU 
9.SU 

9.SU 
9.SUJ 
9.SUJ 
9.SU 
9.SU 

9.SU 
9.SU 
9.6U 
9.6U 
9,6lJ_ 

9.6U 
9.SUJ 
9.SU 
9.SU 

~u 

10U 
10U 
10U 
10U 

_10U_ 

1000° ug/L S010B 70.3UJ 195 297 204 156 23.7J 14UJ 

_6' _ ug/L _ 601 os sou_ _60U _sou sou sou_ -~-~J 60U 

50' ug/L S0108 4.9 9.9UJ 7.4J 7.9UJ 4.S 5.7UJ 9.1UJ 

1 000' ug/L _ S01 08 18.~ 50.1 S0.4 3S.4 29~ -~ 38.3 

- ug/L S0108 91900 116000 11SOOO 114000 118000 167000 209000 

~~~----------r-~~~~~.,-~:~~+-~:,0~11
1I0°~B8 +-~1~~-r~~~-:.29UU~JJ+-~~~U.7J~~~~'·1 ~UUUJJ.+-~

22·6~5UU~-r~:~~-ili~+-~~l~1~1L~IT-
IRON 300' ug/L S0108 178 263 384 545 439 28.5UJ 193 

LEAD 15" ug/L S01 08 3U 0.92UJ 3U 1.4UJ 3U 3.3UJ 3U 

NICKEL 
I"'UI 

SILVER 

T I 

ZINC 

PETROLEUM HYDROCARBONS 
MOTOR OILS I 

I 

- ug/L S01 08 50000 42500 42400 62500 64000 87200 99500 

50' ug/L S010B 1S4 20.5 7.1 8.~ S.1 35.5 14.7 

2" ug/L 7470A 0.12UJ 0.05J 0.2 0.038J 0.19 0.11J 0.2 

1 00' ug/L _ S01 08 1 ,SLJ.J _3~J _ 2 _ 5.1 UJ 2,.±_ ~ 1.SUJ 

- ug/L S010B 5090J 4190 3770J 3520 3020J 5650 S520J 

_ 5()" _ ug/L _ S010B 3.8 13.3 14.SUJ 7.5J 7.9UJ_ 5UJ 3.4UJ 

100' ug/L S0108 0.98UJ 10U 10U 10U 10U 1.2 10UJ 

- ug/L S010B 369000 329000 413000 421000 507000 

5' ug/L S0108 10U 7.1UJ 10UJ 9.5UJ 1.SJ 10U 3J 

- ug/L S010B 1.9UJ 33.9 32.9 15.4 14.7 1.5UJ SOU 

5000' ug/L S0108 S.8 10.3UJ 9.3 11.4UJ 8.9 201 3.6UJ 

-
I mg/L I 80158 DRO 0.096U 100U 
1 mgiL 1 OU10tl uxu u.u"ou u.U>fflU 

NOTES: 
IJQIL = micrograms per liter 
mg/l = milligram per liter 

0.14U 
U.1U 

TPH = total petroleum hydrocarbons 
VOCs = volatile organic compounds 
SVOCs = semivolatile organic compounds 
AA3 =Anomaly Area 3 

RSE :::: Removal Site Evaluation 

100U 0.14U 0.09SU 0.13U 
U.1U 

U = indicates the analyte was not detected at or above the stated limit. 

UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 

J = indicates an estimated value. 
MCL = maximum contaminant level 
AL = action level 
PRGs = Preliminary Remediation Goals 

Prior to sampling monitoring well MW02, a dead animal carcass was removed from the welt. 

a Value represents the AL for the analyte. 

b Value represents the stringent concentration of Federal and California MCLs. 

cvalue represents the secondary MCL. 

d Value represents the tap water PRGs. 
- = Regulatory Threshold Concentrations not established for this particular analyte. 

Values in bold indicate that the particular analyte had exceeded its regulatory threshold limit. 
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Table 6-22: Statistics of Detected Analytes- Groundwater Sampling- Previous Sampling Events, 
Round 1 and Round 2 Samelina - RSE lnvestillation 

I Number of I i Minimum and I Frequency i 
! Samples I Number of I Maximum of Detection I Detections 

AnaiY!e i Anal~zed a I Detections i Concentrations {~giL) (%) Above MCLs 

MTBE I 34 2 2.5J and 2.6J 6 I 
MIBK 34 3 0.3J -2J 9 

I 
I 

Chloroform 34 1 0.61 3 
I 

m/~-cresol 34 6J 3 

bis(2-ethylhexyl)~hthalate 34 2J 3 

Bu!Yibenz~l~hthalate 34 1 0.7J 3 

Dieth~l~hthalate 34 2 both 2J 6 

Phenol 34 1 12 3 

Chromium (mgiL 34 1.8-357 30 2 

Nickel (m!j/L) 34 12.6J- 105 12 1 

Selenium (mg/L) 34 4.8J- 50.3 44 1 

Motor oils m /L) 34 0.37 3 

PHC as diesel fuel (mgiL) i 34 2 O.OOBJ and 1.3 6 
Notes: a Number of samples analyzed for the specified analyte, including duplicates, if any. 
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Naturo and Extent 
of Contamination 

Sediment sampling was proposed at AA 3 in response to decision question #4 and in accordance to 
decision rule #5 of the RSE investigation. Four sediment samples were collected from the upstream 
and downstream locations to assess the impact of debris on the sediment of Agua Chinon Wash. 

Four sediment samples (at upstream, mid, and downstream locations) were collected on 23 February 
2003 (Table I of Appendix J). Any impact to the Agua Chinon wash sediments were determined by 
comparing the upstream sediment analyte concentrations with the downstream analyte 
concentrations, as well as by comparing the sediment analyte concentrations with the analyte 
concentrations detected from surface soil samples collected from within the debris placement 
boundaries. A complete data set for the sediment samples is presented in Table 2 of Appendix J. 
Table 6-23 presents the detected results of the sediment samples. Sediment sampling locations are 
presented on Figure 4-1. 

Out of the complete suite of analysis, only two metals, arsenic (3 samples out of 4) and vanadium 
(all 4 samples) exceeded the residential PRGs; however, the detected concentrations were lower than 
background concentrations. Of the organics only motor oil was detected in one of the four samples 
collected and analyzed in the laboratory (at a low concentration of 20 mg/kg). The highest 
concentration of arsenic, vanadium and motor oils was detected from the upstream sediment sample 
SD I. Surface soil samples (Section 6.4.1) did not have arsenic and vanadium concentrations 
exceeding their respective residential PRG concentrations. Even though the surface soils collected 
from AA 3 had detected concentrations of motor oils, it is unlikely that AA 3 is the source, since the 
upstream sediment sample had the only detected motor oil concentration compared to the other 
samples, which were non-detect. Based on these results of the sediment sampling, AA 3 does not 
impact sediments of Aqua Chinon Wash. 

6. 7 SURFACE WATER SAMPLING 

Surface water sampling was proposed at AA 3 in response to decision question #4 and in accordance 
to decision rule #5 of RSE investigation. Two surface water samples were collected from the 
upstream and downstream locations to assess the impact of debris on the surface water of the Agua 
Chinon Wash (Table K-1 of Appendix K). 

The proposed sampling locations for surface water runoff were designed to evaluate analyte 
concentrations in surface water at the upstream and at a downstream location within Agua Chinon 
wash. Samples were analyzed for the full suite of analyses (petroleum hydrocarbons, VOCs, SVOCs, 
metals, and perchlorate) similar to groundwater samples. These surface water sample results were 
evaluated based on comparison with the groundwater quality criteria. A complete data set is 
presented in Table K-2 of Appendix K. Table 6-24 presents the detected results of the surface water 
samples. The sampling locations are presented on Figure 4-1. 

Of the complete suite of analyses conducted on these surface water samples, only two metals, 
aluminum and chromium, were detected at concentrations exceeding their respective MCL 
concentrations. However, as can be noted in Table 6-24, the upstream and downstream 
concentrations of these constituents are closely similar, indicating that AA 3 does not impact surface 
water in Agua Chinon Wash. 
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Tabl ~~~ o-L;oJ; "ummc.ry or uetecteo Ana lyLes- "emment- KtH:. mves11 !latlon 

WeiiiD: LK289 
EPAID: AA3-SD1 ---PRGs 

-- Background Sample Date: 2/23/2003 
Analyte Residential Industrial (95 percentile) Sample Type: Regular 
Metals (EPA Method 60108) Units 
Aluminum 76,000 __ __j_QO,OOQ _ __jj,800 mg/kg __ -~05_Q___ __ 
Arsenic a.~!!_ 1.6 6.86 mg/kg__ 1.8 -
Barium_ __ 5,_iQQ___ _67,00Q_ 173 m~g __ _ _!!5.7 
Cadmium 1.7 7~1.__ 2.35 mg/kg 0.26 
Calcium --------- _§,QQO _ __ __l!l_g~g___- . 4,570 
Chromium -211 -- 448 26.9 mg/kg__ _ _j,_'l ___ 

Cobalt 903 1,921 - 6.98 mg/kg 2 

~er 3,129 40,877 10.5 mgfuj_ 2.5 
Iron 23,463 100,000 18,400 mgjl5.g 5,050 
Lead 150 750 15.1 __ __!!l_g/kg 1.9 -
Magnesium - - ~,370 __!!!9/kg __ ___ 1_&j_Q __ 

1,762 19,458 291 120 

Nature and L .11 

of Contamination 

LK290 _ _ LK2!l1_ __ LK292 
AA3-SD2 AA3-SD3 AA3-SD4 - -
2/23/2003 2/23/2003 . _m3/200_3_ 
Regular ReQular ReQular 

__2,420 ___ --- 2,120 ---1-_.1~-
1.4 0.94UJ I---! .4----

39.6 25.6 110 +----------
0.17UJ 0.16UJ 

1--- 0.23 ----
3250 _ _?.§lQ__ --- 3,020 __ 

__ g.8 2.7 2.5 

1.6 ___ 11__ 1.4 ------
1.8 1.5 1.3 ------

r----2,830 -- 2 700 _,, ______ -- 2,890 
1.2 1 1.5 ------

__ :!.,330 -- 1,030 898 --
82.8 54.6 130 Manganes_e ___________ _ ___l!!g~g_ --- - ----------------

MerCU[Y (EPA Method 7471A) 23.5 - 307 0.2_2 __ _ _l!!g/kg_ 0.24U 
Nickel ---· 1,564 20,439 15.3 mgfuj ___ 2.8 
Potassium - - 4,890- mgfuj ___ 821 - --- -
Selenium -----· 391 5_,110 0.32 mg/kg __ _ 0.36U 

Sodium 76,000 100,000 14,800 -_ __l!l_g/kg___ 120U - -
Vanadium ___ Q.39 1.6 __ 71Jl ___ _ __l!l_g/kg 13.9 ---- - ------
Zinc 5,400 67,000 173 mg/kg 13.5 
Petroleum Hvdrocarbons (EPA Method 80158 ORO 

Motor Oils 20 

NOTES: 
U = indicates the analyte was not detected at or above the stated limit. 
UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value. 
J = indicates an estimated value. 

0.22U Q.221,L_ __ ___ Q,006 __ 

1.8 __ 2.1 1.6 

699 418 422 -----
0.34U ____ _Qd3U _ _ _ ___Q, 17----
23.1 47.7 110U --------
_ _!!,!_ 7.5 7.9 ---------·- ------·--

9.9 7.6 7.3 

11U 11U 11U 

For metals, values in bold indicate that the particular analyte has concentrations exceeding both the residential and industrial PRGs; however, their values are below ihe former 
MCAS El Toro background concentrations (BNI1996). 
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Anomaly Area 3 

Table 6-24: Summa y of Detected Analytes- Surface Water- RSE lnvestiaation 

WeiiiD: 

Regulatory Threshold EPAID: 

Concentrations Sample Date: 
Analyte (~giL) Samole Tvoe: 
Metals (EPA Method 6010B) Units 

Aluminum 1,000 b uaiL 

Arsenic 50 b uaiL 

Barium 1,000 b uaiL 

Beryllium 4' uaiL 

Cadmium 10 b uaiL 

Calcium - ~aiL 

Chromium 50 b ~giL 

Cobalt - ~giL 

Iron 300' ~giL 

Lead 15 a ~giL 

Magnesium - uaiL 

Manganese 50' uaiL 

Nickel 100 b uaiL 

Potassium - uaiL 

Sodium - uaiL 

Vanadium - 1,19iL 
Zinc 5,000' uaiL 
NOTES. 
a Value represents the AL for the analyte. 
b Value represents the stringent concentration of Federal and California MCLs. 
c Value represents the secondary MCL. 
d Value represents the tap water PRGs. 

LK286 

AA3-UGSW 

2125i2003 
Reaular 

87,500 

33.8 

867 

2.7 

6 

109,000 

80.2 

30.8 
70,300 

26.7 

49,300 

1,070 

75.5 

18,000 

79,700 

222 
242 

- == Regulatory Threshold Concentrations not established for this particular analyte. 
Values in bold indicate that the particular analyte had exceeded its MCL regulatory threshold limit. 
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Nature and Extent 
of Contamination 

LK287 

AA3-DGSW 

2125i2003 
Reaular 

86,400 

34.2 

871 

2.7 

6.4 

115,000 

83.5 

31.5 
71,900 

28.2 

50,400 

1,070 

78.5 

19,300 

79,000 

227 
286 



 






